


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































3. Display Characters Module Library Function: expdsp 

Description 

Function Details 

Argument Details: Global variable 'dspdat' holds display data as 1 ASCII byte. 

Example: Figure 4-19 shows an example of program module 'expdsp' execution. If entry argument 

is as shown in <D, 'expdsp' displays characters on the liquid crystal as shown in (i) . 

External Routine: Program module 'expdsp' calls other program modules and subroutines, as 

shown in table 4-4. 

Table 4-4. Program Modules and Subroutines Called in 'expdsp' 

Program Module/ Function 
Subroutine Name Name Function 

CHECK BUSY FLAG expbsy Checks LCD-II busy flag 

{
Global variable b15 dspdat bO 

�;�~�~�~�m�e�n�t� �~�~�~�~�:�~� data 'A') 1-: - : 4 : 1 1 
Liquid-- (--.. DIspl'YS A 

® Resu' { �1�[�~�r�D�~�D�D�D�D�D�i� 
Figure 4-19. Program Module expdsp Execution Example 

�~�H�I�T�A�C�H�I� 
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3. Display Characters Module Library Function: expdsp 
User Notes 

1. Initialize PIA because PIA is controlled by external extension, and LCD-IT is controlled using PIA 
port. 

2. Initialize LCD-IT by executing program module expint. 

Variable Description 

The global variables are stored in static memory (figure 4-20). 

Variable Name 

b15 bO 
RAM Description 

dspdat ,'---_____ ---"} Contains display data 

Figure 4-20. Global Variable Storage 

Sample Application 

Figure 4-21 shows a sample application using 'expdsp'. 

* CRA Ox 00; 

* DORA Ox ff; 

* CRA o x 04; 

* PIRA o x 02; .......... Select port A and port B 01 PIA as 

* CRB o x 00; output ports 

* DDRB Ox If; 

* CRB Ox 04; 

lunc Ox 30; } ...... entry o x 06; Initialize LCD-II 

expint ) ; 

dspdat Ox 41; } ......... Store display data in entry argument 

II expdsp ) ; II········ .. Call expdsp 

Figure 4-21. Sample Application 

Basic Operation 

1. Calls subroutine expbsy and waits until LCD-IT can receive instructions. 

2. When LCD-IT can receive instructions, the routine controls signals RS, R/W, and E in LCD-II 
using PIA port A, and the display data, stored in port B of the PIA, in LCI-II to display characters 
on a liquid crystal display. 

~HITACHI 
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3. Display Characters Module Library Function: expdsp 

PAD 

C expdsp 

Execute 'expbsy' 
function to check 
busy flag 
expbsy ( ) 

Set signals RS =1, RIW = 0, E = 0 I Ox 04 ~ * PIRA 

Set signals RS = 1, RiW = 0, E = 1 I Ox 05 ~ * PIRA 

Write display data to LCD-II I dspdat ~,.. PIRB 

Set signals RS = 1, R/W = 0, E = 0 I Ox 04 ~ *PIRA 

Set signals RS = 0, R/W = 1, E = 0 I Ox 02 ~ *PIRA 

C Return 

Figure 4-22. Display Characters Module PAD 

I 
$ HITACHI 
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4. Initialize LCD-II Module Library Function: expint 

Function 

The initialize LCD-IT module initializes the LCD-IT. 

Arguments 

Contents Storage Location No. of Bytes 

Entry Function func 2 

data (global variable) 

Entry mode entry 2 
data (global variable) 

Returns 

Libraries Required for Program Execution 

Library 

Standard Library Function 

Run-Time Routine 

Specifications 

ROM (bytes): 151 

RAM (bytes): 8 

Stack (bytes): 4 

No of cycles: 541,162 

Reentrant: No 

Relocatable: No 

Interruptible: Yes 

C31LIB. OBI 

C31RUN. OBI 

C31RUNF. OBI 

(Note) 

Required/Not Required 

Not required 

Required 

Not required 

Note: "No of cycles" in "Specifications" indicates the number of cycles needed when subroutine 

expbsy executes in the minimum number of cycles. 

~HITACHI 
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4. Initialize LCD-II Module Library Function: expint 

Description 

Function Details 

Argument Details: Global variable 'func' holds function data (0 x 30) for LCD-II instructions 

Global variable 'entry' holds entry mode data (0 x 60) for LCD-II instruction. 

Functions: Program module expint initializes LCD-II with instructions, clears display and selects 

the following functions. 

• Interface data length: 8 bits. 

• Display line: l. 

• Character font: 5 x 7 dots. 

• Duty rate: 1/8. 
• DDRAM address increment 

• Display shift: no. 

External Routines: Program module expin calls other program modules and subroutines as shown 

in table 4-5. 

Table 4-5. Program Modules and Subroutines Called in 'expint' 

Program Module! 
Subroutine Name 

STORE INSTRUCfIONS 

CHECK BUSY FLAG 

Function Name Function 

setins Stores instructions in LCD-IT 

expbsy Checks LCD-II busy flag 

~HITACHI 
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4. Initialize LCD-II Module Library Function: expint 

User Notes 

Initialize PIA to control LCD-II through PIA external expansion I/O ports. 

Variable Description 

The global variables are stored in static memory (figure 4-23). 

Variable Name 
RAM Description 

insdat 

tncnt 

func 

entry 

b15 bO 

1--------1 } 

t-------l} 
1--------1 } 

'---------' } 

Contains instruction data 

Contains counter for initializing LCD-II 

Contains instruction (0 x 30) for writing 
functions 
Contains instruction (0 x 06) for writing 
in entry mode 

Figure 4-23. Global Variable Storage 

Sample Application 

Call program module 'expint' after initializing PIA and storing entry argum~nt (figure 4-24). 

* CRA o x 00; 

* DORA Ox ff; 

* CRA Ox 04; 

* PIRA Ox 02; 
.......... Initialize PIA 

* CRB Ox 00; 

* DDRB Ox ff; 

* CRB Ox 04; 

func Ox 30; } ......... Store LCD-II instruction data in entry 
entry Ox 06; argument (func entry) 

II expint ) ; II .......... Call expint 

Figure 4-24. Sample Application 

~HITACHI 
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4. Initialize LCD-II Module Library Function: ex pint 

Basic Operation 

Figure 4-25 and 4-26 show PIA control. 

Control of PIA is shown in Figs. 12 and 13. 

In figure 4-25, port A outputs data (0 x 80). In figure 4-26, port A inputs data. 

Note that this control method applies to the circuit diagram in figure 4-1, and the Memory Map in 

Figure 4-2. 

* CRA=Ox 00; I ....... .[ 
Sets bit 2 of port A control register to "0" to select 
port A data direction register. CRA is allocated at 
o x A001, so RS1 = 0, RSO = 1 

* 

* 

*. 

DDRA=Ox ff; I 
CRA= Ox04; I 
PIRA = 0 x 80; I 

........ [ 

........ [ 

....... { 

Stores 0 x FF, to select port A data, 
direction register as output register 

Sets bit 2 of port A control register to "1" to select 
port A peripheral interface register A 

Outputs 0 x 80 from port A by writing 
a x 80 into peripheral interface register 

Figure 4-25. PIA Control (Port A: Output port) 

* CRA=Ox 00; I 

* DDRA = 0 x 00; I 

* CRA=Ox04; I 
acca= * PIRA; I 

........ [ 

........ [ 

........ [ 

........ [ 

Sets bit 2 of port A control register to "0" to select 
port A data direction register 
CRA is allocated at a x A001, so RS1 = 0, RSO = 1 

Stores a x 00, to select port A data 
direction register as input register 

Sets bit 2 of port A control register to "1" to select 
port A peripheral interface register A 

Loads data input from peripheral 
interface register A into acca 

Figure 4-26. PIA Control (Port A: Input port) 

~HITACHI 
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4. Initialize LCD-II Module Library Function: ex pint 

Function data (0 x 30) must be written 3 times into LCD-II as shown below to ensure LCD-II internal 

reset Afterwards, the LCD-II busy flag can be checked to select function (figure 4-27). 

C Reset LCD-II 

Wait more than 15 ms I 
Transfer 0 x 30 J 
Wait more than 4.1 ms J 
Transfer 0 x 30 I 
Wait more than 100 IlS J 

Transfer 0 x 30 J 

Figure 4-27. LCD-II Reset 

Data shown in table 4-6 is transferred to LCD-II using subroutine 'expins'. 

Table 4-6. LCD-II Initialization 

Data 

Ox30 

OxOl 

Ox08 

Ox06 

1214 

Function 

Interface length: 8 bits 

Clears display, sets DDRAM address to 0 x 00 

Turns off display 

Specifies cursor direction right 

Does not shift display 

~HITACHI 



4. Initialize LCD-II Module Library Function: expint 

PAD 

expint 

Initialize counter to - Call 'expit' function 
loop three times 

Execute 'setins' function Execute expins function 
to store function data to set instruction 
in insdat. expins (0 x 30) 
• Interface data length: 8 bits 
• Display line: 1 
• Character font: 5 x 7 dots 
• Duty rate: 1/8 
func ~ insdat 

Execute 'setins' function to store instruction data 
(display on/off control) in insdat (display off, 
no cursor display, no blink) 
o x 08 ~ insdat 

Execute 'setins' function to store 
(display clear) in insdat 
o x 01 ~ insdat 

Execute 'setins' function to store instruction data 
(entry mode) in insdat (DDRAM address increments, 
cursor moves right and display) does not shift) 
entry ~ insdat 

Return 

Figure 4-28. Instruction LCD-II Module PAD I 
~HITACHI 
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5. Software Timer Subroutine Library Function: expit 

Function 

The software timer subroutine times a 15 ms delay used in LCD-II initialization. 

Basic Operation 

The software timer uses a register to calculate the delay. 

PAD 

Program Module That Uses This Function 

The 'expint' function uses the 'expit' subroutine. 

C expit 

#3~ACCA 

(ACCA) = 0 #15000 ~IX 

(IX) = 0 ~ (1X)-1 = IX I 
(ACCA)"-1 

~ACCA 

Return 

Figure 4-29. Software Timer Subroutine PAD 

~HITACHI 
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6. Check Busy Subroutine Library Function: expbsy 
Function 

The check busy flag subroutine checks the LCD-II to get if it is in operation. 
When the LCD-II is in operation, subroutine expbsy loops. 

Basic Operation 

When LCD-II is in operation, it cannot receive data from the MCU. The check busy flag subroutine 
checks the busy flag to determine the LCD-II operating condition. 

When signals RS, R/W, and E are set to low, high, and high respectively, the most significant bit of 
the LCD-II data bus (DBo-DB7) becomes the busy flag. 
Executes subroutine expbsy while busy flag is "I". 
In case of "0", it goes to the next process. 

PAD 

Program Module That Use This Function 

The 'setins' and 'expdsp' functions use the 'expbsy' subroutine. 

( expbsy ) 

Select DDRB 
OxOO ~ * CRB 

Select PIB as input 
OxOO ~ * DDRB 

Select PIRB 
Ox04~*CRB 

Se.Lsignals RS = 0 
RJW=1,E=0 
Ox02 ~ * PIRA 

Loop until busy 
Set Signal E to high I flag is "0" Ox03 ~ * PIRA 

while (0 x 80 = = 1) 

Select DDRB Read LCD-II busy I OxOO~*CRB flag 

Select PIB as output Set signal E to low I 
Oxff ~ * DDRB Ox02 ~ * PIRA 

Select PIRB Check busy flat I Ox04~ * CRB acca& Ox80 

( Return ) 
Figure 4-30. Check Busy Subroutme PAD 

~HITACHI 
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7. LCD-II Instruction Set Subroutine Library Function: expins 
Function 

The LCD-IT instruction set subroutine stores instructions in the LCD-IT by setting control signals (RS, 

R/W, F) in LCD-IT and the data bus using the PIA I/O port. 

Basic Operation 

The LCD~IT instruction set subroutine outputs data from PIA port A to set signals RS, R/W, and E to 

low. 

When signal E is set from high to low, data that is stored in port B of PIA is stored in the LCD-IT. 

PAD 

Program Module That Uses This Functon 

The 'expint' function uses the 'expins' subroutine. 

C expits 

Se.1.signals RS = 0, 
RIW=O, E=O 
OxOO ~ * PIRA 

Se.!..signal RS = 0, 
RIW=O, E= 1 
Ox01 ~ * PIRA 

Store instructions 
in LCD-II 
insdat ~ * PIRB 

Se.!..signals RS ,;; 0, 
RIW=O,E=O 
OxOO ~ * PIRA 

( Return 

Figure 4-31. LCD-II Instruction Set Subroutine PAD 

~HITACHI 
1218 



8. LCD-II Data Transfer/Receive Subroutine Library Function: setins 

Function 

The LCD-II data transfer/receive subroutine checks the LCD-II busy flag and stores instuction data in 

insdat. 

Basic Operation 

The LCD-II data transfer/receive subroutine calls the 'expbsy' function to check the busy flag. It then 

executes the 'expins' function to store instruction data in 'expins'. 

PAD 

Program Module That Use This Function 

The 'expin' and, 'expint' functions use the 'setins' subroutine. 

( setins 

Execute expbsy function 
Test if the LCD-II is in operation 
by checking busy flag 
expbsy ( ) 

Execute expins function to 
store instruction in insdat 
expins (insdat) 

( Return 

Figure 4-32. LCD-II Data Transfer/Receive Subroutine PAD 

~HITACHI 
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4.4 . Program Listing 

4.4.1 Main Program Listing 

••• CP/M-68K 6301/6801/6800 CROSS MACROASSEMBLER V1.2 ••• 

ERR 

1220 

SEQ 

00001 
00002 
00003 
00004 
00005 
00006 
00007 
00008 
00009 
00010P 
OOOllP 
00012P 
00013P 
00014P 
00015 
00016 
00017 
00018 

LOC OBJECT 

0000 
0000 8E 
0003 BD 
0006 OE 
0007 BO 

OOFF 
0000 

0000 

03 
3A9.8 

PROGRAM 

•••••••••••••••••••••••••••••••••• *** ••••••••••••••••• *** ••• 
• 
• 
• 
• 

MAIN PROGRAM : EXPMN 

• 
• 
• 
• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
OPT REL 
XREF PSCT:MAIN.PSCT:EXPIP.PSCT:EXPIN 
XOEF EXPIT 
PSCT 

A EXPMN LOS #$FF Set stack pointer 
A JSR EXPIN Initialize PIA. ACIA. and LCD-II 

CLI Enable interrupt 
A JSR MAIN Branch to main routine 

••••••••••••••••••••••••••••••••••••••••••••••••••••••• ***.* 
• 
• 
• 

NAME : EXPIT (INITIALIZE LCD-2) 
• 
• 
• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
A EXPIT LDAA #3 Execute 15ms software timer 
A EXPIT1 LOX #15000 

00019 
00020P 
00021P 
00022P 
00023P 
00024P 
00025P 
00026P 
00027 
00028 

OOOA 86 
OOOC CE 
OOOF 09 
0010 26 
0012 4A 
0013 26 
0015 "39 

FD OOOF 
EXPIT2 DEX 

BNE 
DECA 
BNE 
RTS 

EXPIT2 

F7 OOOC 

00029 
00030 
00031 
00032 
00033 
00034 
00035 
00036 
00037 

EXPIT1 

••••••••••••••••••••••••••••••••••••• ** ••••••••••••••• ****** 
• 
• 
• 

NAME : EXPIP (RECEIVE DATA) 
• 
• 
• •••••••••••••••••••••••••••••••••••••••••••••••••••• ** •••••• 

• 
• 
• 
• 
• 

ENTRY 
RETURNS 

NOTHING 
KEYDAT (RECEIVED DATA) 
KEYDRF (RECEIVED FLAG) 

• 
• 
• 
• 
• ••••••••••••••••••••••••••••••••••• **.** •••••••••••• * ••••••• 

00038P 0016 BD 0000 
00039P 0019 3B 
00040 

A EXPINP JSR EXPIP Receive data from console 

00041 
00042 
00043 
00044 
00045 
00046A FFEA 
00047 " 
00048A FFEA 
00049A FFEC 
00050A FFEE 
00051A FFFO 
00052A FFF2 
00053A FFF4 
00054A FFF6 
00055A FFF8 
00056A FFFA 

0000 P 
0000 P 
0000 P 
0000 P 
0000 P 
0000 P 
0000 P 
0016 P 
0000 P 

RTI Return from interrupt 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••• **. 
• 
• 
• 

VECTOR ADDRESS 
• 
• 
• •••••••••••••••••••••••••••••••••••••••••••••• * ••••••••••••• 

• 
ORG $FFEA 

• 
FOB EXPMN IRQ2 
FOB EXPMN CMI 
FOB EXPMN TRAP 
FOB EXPMN SIO 
FOB EXPMN TOI 
FOB EXPMN OCI 
FOB EXPMN ICI 
FOB EXPINP IRQ1 
FOB EXPMN SWI 

$ HITACHI 



• •• CP/M-68K 6301/6801/6800 CROSS MACROASSEMBLER Vl. 2 ". 

ERR SEQ LOC OBJECT PROGRAM 

00057A FFFC 0000 P FOB EXPMN NMI 
00058A FFFE 0000 P FOB EXPMN RES 
00059 • 
00060 END 

*-*. TOTAL ERRORS 00000--00000 

I 
~HITACHI 
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4.4.2 C Source Listing 

1222 

* 
f*******************DECLARATION 

*f 
OF DEFINE •••••••••••••••••••••••••••• __ •••••• / 

f* 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 

P5CR 
DDRA 
CRA 
DDRB 
CRB 
PIRA 
PIRB 
CR 
SR 
RDR 
TDR 

«char*)Ox14) 
«char*)OxAOOO) 
«char*)OxAOOl) 
«char*)OxA002) 
«char*)OxA003) 
DDRA 
DDRB 
«char*)OxCOOO) 
CR 
«char*)OxCOOl) 
RDR 

Port5 control register *f 
Data direction register A(PIA) *f 
Control register A(PIA) *f 
Data direction register B(PIA) *f 
Control register B(PIA) *f 
Peripheral register A(PIA) *f 
Peripheral register B(PIA) *f 
Control register (ACIA) *f 
Status register (ACIA) *f 
Receive data register (ACrA) *f 
Transmit data register (ACIA) *f 

*f 

f* 
f******************DECLARATION 

*f 
OF GLOBAL VAIUABLES** *** * * * * * * *** * * * ** ***** * ** * f 

*f f* 
static 
static 
static 
static 
static 
static 
static 

direct 
direct 
direct 
direct 
direct 
direct 
direct 

int 
int 
int 
int 
int 
int 
int 

outdat; 
dspdat; 
keydrf; 
keydat; 
tncnt; 
func; 
entry; 

Transmit data *f 
Display data *f 
Flag of receive data *f 
Receive data *f 
eounter for initialIzing 
Function data *f 
Entry mode data *f 

LCD-II *f 

1·******************···********·*·**********···*·*·*** ********** •••• *** •• *****/ 
f* *f 
f* MAIN ROUTINE : MAIN (DISPLAY INPUT DATA FROM CONSOLE ON BOTII LCIl-2 *f 
f * AND CONSOLE) * f 
f* *f 
/ •• ******** •• *** ••••••••••• ***** •• ** ••• ** •• ** •••• ** ••••••••••• ** ••••• ****.** •• / 
maine) f* Display input data from console on both LCD-II and console of 
{ 

while (1) { f* Continuous loop *f 
if (keydrf!-O) f* Test if data is received *f 

if (keydat>-'a' && keydat<-'z') 
keydat--Ox20; f* Change lower case to upper *f 

keydrf-O; f* Clear flag of receive data *f 
*CR-Ox95; f* Set RTS=low *f 
outdat=dspdat=keydat; f* Set output data in area *f 
expout(); f* Transmit data to console *f 
expdsp(); f* Display characters on LCD-II *f 

/*******************************.* ••••• *****.*.*.***** ••• ********.*.* •••• * •••• / 
f* *f 
f* NAME : EXPIN (INITIALIZE PIA,ACIA AND LCD-2) *f 
f* *f 
1··*******····*******···***·**······**·***··**····**** *** •• ****.*** ••• *.*****./ 
expin() 
{ 

outdat=dspdat=keydrf=keydat=tncnt=func=entry=O; f* Initialize *f 
*CRA =OxOO; f* Select data direction registcr A *f 
*DDRA=Oxff; f* Select port A as output *f 
*CRA =Ox04; f* Select peripheral register A *f 
*PIRA=Ox02; f* Set RS=O, RfW=l, E=O *f 
-CRB =OxOO; f* Select data direction register B *f 
*DDRB=Oxff; f* Select port B as output *f 
*CRB =Ox04; f* Select peripheral register n *f 
func=Ox30; f~ Set function data *f 
entry=Ox06; f* Set entry mode data *f 
expint(); f* Initialize LCD-II *; 
setins(OxOe); f* Set instruction to LCD-II *f 
*CR=Ox97; f* Master reset of ACIA *f 
*CR=Ox95; f* Initialize ACIA *f 
*P5CR=Ox7d; f* Initialize port 5 *f 
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/*******************.******************************************.**************/ 
f* *f 
f* NAME : EXPIP (RECEIVE DATA) *f 
f* *f 
/.**************************************************************.**.**.*******/ 
f* *f 
f* ENTRY NOTHING *f 
f* HETUHNS KEYDAT (RECEIVED DATA) *f 
f* KEYDRF (RECEIVED FLAG) *f 
f* *f 
/**.* •• ***.********************************.* •••• ***** ****·*****·*****·*******1 
expip() 
{ 

if «*SR&l) !=O) 
*CR=Oxd5; 
keydat = *RDR; 
keydrf=Oxff; 
*CR=Ox95; 

f* Test if data is received *f 
f* Set RTS=high *f 
f* Set receive data *f 
f* Oxff if receive data is set *f 
f* Set RTS=low *f 

/******************************************.**********************************/ 
f* *f 
f* NAME: EXPINT (INITIALIZE LCD-2) *f 
f* *f 
/*****.***********************************************************************/ 
f* *f 
f* ENTRY FUNC (FUNCTION DATA) *f 
f * ENTRY (ENTRY MODE DATA) * f 
f* RETURNS NOTHING *f 
f* *f 
/ ••••••• *.** ••••• *******.*.***.** •• ***.******.******.**.***.****.*************/ 
expint() 
{ 

for(tncnt=0;tncnt<3;tncnt++) 
expit(); 
expins(Ox30) ; 

*PIRA=Ox02; 
setins(func) ; 
setins(Ox08) ; 
setins(OxOI); 
setins(entry) ; 

{ f* Reset LCD-II three times *f 
f* Execute I5ms software timer *f 
f* Write function data to LCD-II *f 

f* Set RfW=1 *f 
f* Set function data to LCD-II *f 
f* Set instruction (display off) *f 
f* Set instruction (display clear) *f 
f* Set entry mode data *f 

/*.**************************************.************************************/ 
f* *f 
f* NAME: EXPDSP (DISPLAY CHARACTERS) *f 
f* *f 
/*.*****.*********************.******.***************.************************/ 
f* *f 
f* ENTRY DSPDAT (DISPLAY DATA) * 
f * RETURNS NOTHING * f 
f* *f 
/**************************************************.**.*** •• ******************/ 

~HITACHI 
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expdsp () 
( 

expbsy() ; 
*PIRA=Ox04; 
*PIRA=Ox05; 
*PIRB=dspdat; 
*PIRA=Ox04; 
*PIRA=Ox02; 

1* Check busy flag *1 
1* Set RS=l, R/W=O, E=O *1 
1* Set E=l *1 
1* Output data to LCD-II *1 
1* Set E=O *1 
1* Set R/W=l *1 

, •••• *** •• ** ••••• **.*******.**.**.***.****.*** •• ***.** ************************1 
1* *1 
1* NAME : EXPOUT(SEND DATA) *1 
1* *1 
/.**** •• ********** ••• *.**.******* ••• ***.*.*.*.****** •• ***** •••• *.*.*******.*.*/ 
1* *1 
1* ENTRY OUTDAT (DATA TO BE SENT) *1 
1* RETURNS NOTHING *1 
1* *1 
1·***************************·*·***********·****·*·***·***********************1 
expout() 
( 

while«*SR&2)!=O) 
*TDR=outdat; 

1* Transmission has been completed *1 
1* Set transmit data in TDR *1 

/****** ••• ********** •• ***********************************************.********/ 
/* *1 
/* NAME : EXPBSY (CHECK BUSY FLAG) *1 
/* *1 
;*.****************** •• ******* •• *** ••• *********** ••• ********.*****************/ 
expbsy( ) 
{ 

} 

int acca=Ox80; 
*CRB=OxOO; 
*DDRB=OxOO; 
*CRB=Ox04; 
*PIRA=Ox02; 

do { 
*PIRA=Ox03; 
acca=*PIRB; 
*PIRA=Ox02; 
acca &= Ox80; 

while (acca==Ox80); 
*CRB=OxO; 
*DDRB=Oxff; 
*CRB=Ox04; 

1* Set data direction register B *1 
1* Select port B as input *1 
1* Select peripheral register B *1 
1* Set RS=O, R/W=l, E=O *1 

1* Set E=l *1 
1* Set PIRB in working area *1 
1* Set E=O *1 
1* Read busy flag *1 

1* Select data direction register B *1 
1* Select port B as output *1 
1* Select peripheral register B *1 

/*.******.** •• **** •••••• ********** ••••• ****.* •••••• ********.**************** •• / 
1* *1 
1* NAME : EXPINS (STORE INSTRUCTION) *1 
1* *1 
/*** •• ** ••••• **.******* •• ****** ••• * ••••••• ** •• * ••••• ** ••• ** ••••• * •• *.* •• ****.*/ 
expins(insdat) 
lnt insdat; 
{ 

*PIRA=OxOO; 
*PIRA=OxOl; 
*PIRB=insdat; 
*PIRA=OxOO; 

1* Set RS=O, R/W=O, E=O *1 
1* Set E=l *1 
1* Set instruction in peripheral B *1 
I*Set E=O *1 
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j ••••••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••••••••.•• * •••••• , 
/* */ 
/* NAME: SETINS (SET INSTRUCTION TO LCD-2) */ 
/* */ , .............................................................................. , 
setins(lnsdat) 
int insdat: 
( 

expbsy{) : 
expins(insdat): 
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I 
1225 



4.4.3 Output Object Listing of C Compiler 

••• CP/M-68K 6301/6801/6800 CROSS MACROASSEMBLER V1.2 ••• 

ERR SEQ LOC OBJECT PROGRAM EXPC 

00001 NAM EXPC 
00002 OPT REL 
00003 MSEX MACR 
00004 CLRA 
00005 TSTB 
00006 BPL \.0 
00007 COMA 
00008 \.0 EQU • 
00009 ENDM 
00010 MLBRA MACR 
00011 JMP \0 
00012 ENDM 
00013 MLBSR MACR 
00014 JSR \0 
00015 ENDM 
00016 MLBEQ MACR 
00017 BNE \.0 
00018 JMP \0 
00019 \.0 EQU • 
00020 ENDM 
00021 MLBNE MACR 
00022 BEQ \.0 
00023 JMP \0 
00024 \.0 EQU • 
00025 ENDM 
00026 MLBGT MACR 
00027 BLE \.0 
00028 JMP \0 
00029 \.0 EQU • 
00030 ENDM 
00031 MLBGE MACR 
00032 BLT \.0 
00033 JMP \0 
00034 \.0 EQU • 
00035 ENDM 
00036 MLBLT MACR 
00037 BGE \.0 
00038 JMP \0 
00039 \.0 EQU • 
00040 ENDM 
00041 MLBLE MACR 
00042 BGT \.0 
00043 JMP \0 
00044 \.0 EQU • 
00045 ENDM 
00046 MLBUI MACR 
00047 BLS \.0 
00048 JMP \0 
00049 \.0 EQU • 
00050 ENDM 
00051 MLBLS MACR 
00052 BUI \.0 
00053 JMP \0 
00054 \.0 EQU • 
00055 ENDM 
00056 MLBCC MACR 
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*** CP/M-68K 6301/6801/6800 CROSS MACROASSEMBLER V1.2 ---

ERR SEQ LOC OBJECT PROGRAM EXPC 

00057 Bes \.0 
00058 JMP \0 
00059 \.0 EQU -
00060 ENOM 
00061 MLBCS MACR 
00062 BCC \.0 
00063 JMP \0 
00064 \.0 EQU * 
00065 EN OM 
00066B 0000 BSCT 
00067B 0000 0002 A OUTOAT BSZ 2 
00068R 0002 RSr.1' 
00069B 0002 0002 A DSPOAT BSZ 2 
00070B 0004 BSCT 
00071B 0004 0002 A KEYORF BSZ 2 
00072B 0006 BSCT 
00073B 0006 0002 A KEYOAT BSZ 2 
00074B 0008 BSCT 
00075B 0008 0002 A TNCNT BSZ 2 
00076B OOOA BSCT 
00077B OOOA 0002 A FUNC BSZ 2 
00078B OOOC BSCT 
00079B OOOC 0002 A ENTRY BSZ 2 
00080P 0000 PSCT 
00081P 0000 20 31 0033 BRA .SA002 
00082P 0002 OC 04 B .SA003 LOO KEYORF 
00083P 0004 27 20 0033 BEQ .SA004 
00084P 0006 OE 06 B LOX KEYOAT 
00085P 0008 8C 0061 A CPX #9J 
00086P OOOB 20 OE 001B BLT .$A005 
00087P 0000 OE 06 B LOX KEYOAT 
00088P OOOF 8C 007A A CPX #122 
00089P 0012 2E 07 001B BGT .SA005 
00090P 0014 OC 06 B LOO KEYOAT 
00091P 0016 83 0020 A SUBO #32 
00092P 0019 00 06 B STO KEYOAT 
00093P 001B 4F .SA005 CLRA 
00094P 001C 5F CLRB 
00095P 0010 00 04 B STO KEYORF 
00096P 001F CE COOO A LOX #-16384 
00097P 0022 CC 0095 A LOO #149 
00098P 0025 E7 00 A STAB O,X 
00099P 0027 OC 06 B LOO KEYOAT 
00100P 0029 00 02 B STO OSPOAT 
00101P 002B 00 00 B STO OUTOAT 
00102P 0020 MLBSR EXPOUT 
00103P 0030 MLBSR EXPOSP 
00104 0033 P .SA004 EQU * 00105 0033 P MAIN EQU -00106P 0033 20 CO 0002 .SA002 BRA .SA003 
00107P 0035 39 RTS 
00l08P 0036 PSCT 
00l09P 0036 4F EXPIN CLRA 
OOllOP 0037 5F CLRB 
OOlllP 0038 00 OC B STO ENTRY 
OO1l2P 003A 00 OA B STO FUNC 

I 
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••• CP/M-68K 6301/6801/6800 CROSS MACROASSEMBLER V1.2 ••• 

ERR SEQ LOC OBJECT PROGRAM EXPC 

00113P 003C DD 08 B STD TNCNT 
00114P 003E DD 06 B STD KEYDAT 
00115P 0040 DD 04 B STD KEYDRF 
00116P 0042 DD 02 B STD DSPDAT 
00117P 0044 DD 00 B STD OUTDAT 
00118P 0046 CE A001 A LDX #-24575 
00119P 0049 E7 00 A STAB O,X 
00120P 004B CE AOOO A LDX #-24576 
00121P 004E CC OOFF A LDD #255 
00122P 0051 E7 00 A STAB O,X 
00123P 0053 CE A001 A LDX #-24575 
00124P 0056 CC 0004 A LDD #4 
00125P 0059 E7 00 A STAB O,X 
00126P 005B CE AOOO A LDX #-24576 
00127P 005E CCOO02 A LDD #2 
00128P 0061 E7 00 A STAB O,X 
00129P 0063 CE A003 A LDX #-24573 
00130P 0066 4F CLRA 
00131P 0067 5F CLRB 
00132P 0068 E7 00 A STAB O,X 
00133P 006A CE A002 A LDX #-24574 
00134P 006D CC OOFF A LDD #255 
00135P 0070 E7 00 A STAB O,X 
00136P 0072 CE A003 A LDX #-24573 
00137P 0075 CC 0004 A LDD #4 
00138P 0078 E7 00 A STAB O,X 
00139P 007A CC 0030 A LDD #48 
00140P 007D DD OA B STD FUNC 
00141P 007F CC 0006 A LDD #6 
00142P 0082 DD OC B STD ENTRY 
00143P 0084 MLBSR EXPINT 
00144P 0087 CC OOOE A LDD #14 
00145P 008A MLBSR SETINS 
00146P 008D CE COOO A LDX #-16384 
00147~ 0090 CC 0097 A LDD #151 
00148 0093 E7 00 A STAB ,O,X 
00149P 0095 CE COOO A LDX #-16384 
00150P 0098 CC 0095 A LDD #149 
00151P 009B E7 00 A STAB O,X 
00152P 009D CE 0014 A LDX #20 
00153P OOAO CC 007D A LDD #125 
00154P 00A3 E7 00 A STAB O,X 
00155P 00A5 39 RTS 
00156P 00A6 PSCT 
00157P 00A6 CE COOO A EXPIP LDX #-16384 
00158P 00A9 E6 00 A LDAB 0," 
00159P OOAB MSEX 
00160P OOBO 4F CLRA 
00161P 00B1 C4 01 A ANDB #1 
00162P 00B3 27 21 00D6 BEQ .SA008 
00163P 00B5 CE COOO A LDX #-16384 
00164P 00B8 CC 00D5 A LDD #213 
00165P OOBB E7 00 A STAB O,X 
00166P OOBD CE COOl A LDX #-16383 
00167P OOCO E6 00 A LDAB O,X 
00168P 00C2 MSEX 
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*** CP/M-68K 6301/6801/6800 CROSS MACROASSEMBLER Vl.2 *** 

ERR SEQ LOC OBJECT PROGRAM EXPC 

00169P 00C7 DD 06 B STD KEYDAT 
00170P 00C9 CC OOFF A LDD #255 
00171P OOCC DD 04 B STD KEYDRF 
00172P OOCE CE COOO A LDX #-163B4 
00173P OODI CC 0095 A LDD #149 
00174P 00D4 E7 00 A STAB O,X 
001.75P 00D6 39 .$A008 RTS 
00176P 00D7 PSCT 
00177P 00D7 4F EXPINT CLRA 
0017BP OODB 5F CLRB 
00179P 00D9 20 OE 00E9 BRA .. 1 
OOlBOP OODB .$AOlO MLBSR EXPIT 
00181P OODE CC 0030 .A LDD #4B 
001B2P OOEI MLBSR EXPINS 
001B3P 00E4 DC OB B LDD TNCNT 
001B4P 00E6 C3 0001 A ADDD #1 
001B5P 00E9 DD DB B .. 1 STD TNCNT 
001B6P OOEB DE OB B .$AOll LDX TNCNT 
001B7P OOED BC 0003 A CPX #3 
001BBP OOFO 2D E9 OODB BLT .$AOlO 
001B9P 00F2 CE AOOO A LDX #-24576 
00190P 00F5 CC 0002 A LDD #2 
0019lP OOFB E7 00 A STAB O,X 
00192P OOFA DC OA B LDD FUNC 
00193P OOFC MLBSR SETINS 
00194P OOFF CC 0008 A LDD #B 
00195P 0102 MLBSR SETINS 
00196P 0105 CC 0001 A LDD #1 
00197P 010B MLBSR SETINS 
0019BP 010B DC DC B LDD ENTRY 
00199P 010D MLBSR SETINS 
00200P 0110 39 RTS 
00201P 0111 PSCT 
00202P 0111 EXPDSP MLBSR EXPBSY 
00203P 0114 CE AOOO A LDX #-24576 
00204P 0117 CC 0004 A LDD #4 
00205P 011A E7 00 A STAB O,X 
00206P 011C CE AOOO A LDX #-24576 
00207P 011F CC 0005 A LDD #5 
0020BP 0122 E7 00 A STAB O,X 
00209P 0124 CE A002 A LDX #-24574 
00210P 0127 DC 02 B LDD DSPDAT 
00211P 0129 E7 00 A STAB O,X 
00212P 012B CE AOOO A LDX #-24576 
00213P 012E CC 0004 A LDD #4 
00214P 0131 E7 00 A STAB O,X 
00215P 0133 CE AOOO A LDX #-24576 
00216P 0136 CC 0002 A LDD #2 
00217P 0139 E7 00 A STAB O,X 
00218P 013B 39 RTS 
00219P 013C PSCT 
00220P 013C 20 07 0145 BRA .$A014 
00221P 013E CE COOl A .$A015 LDX #-16383 
00222P 0141 DC 00 B LDD OUTDAT 
00223P 0143 E7 00 A STAB O,X 
00224 0145 P EXPOUT EQU * 

I 
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••• CP/M-68K 6301/6801/6800 CROSS MAC~OASSEMBLER V1.2 ••• 

ERR SEQ LOC OBJECT PROGRAM EXPC 

00225P 0145 CE COOO A .$A014 LDX #-16384 
00226P 0148 E6 00 A LDAB O,X 
00227P 014A MSEX 
00228P 014F 4F CLRA 
00229P 0150 C4 02 A ANDB #2 
00230P 0152 26 EA 013E BNE .$A015 
00231P 0154 39 RTS 
00232P 0155 PSCT 
00233P 0155 3C EXPBSY PSHX 
00234P 0156 CC 0080 A LDD #128 
00235P 0159 30 TSX 
00236P 015A ED 00 A STD O,X 
00237P 015C CE A003 A LDX #-24573 
00238P 015F 4F CLRA 
00239P 0160 5F CLRB 
00240P 0161 E7 00 A STAB O,X 
00241P 0163 CE A002 A LDX #-24574 
00242P 0166 E7 00 A STAB O,X 
00243P 0168 CE A003 A LDX #-24573 
00244P 016B CC 0004 A LDD #4 
00245P 016E E7 00 A STAB O,X 
00246P 0170 CE AOOO A LDX #-24576 
00247P 0173 CC 0002 A LDD #2 
00248P 0176 E7 00 A STAB O,X 
00249P 0178 CE AOOO A .$A017 LDX #-24576 
00250P 017B CC 0003 A LDD #3 
00251P 017E E7 00 A STAB O,X 
00252P 0180 CE A002 A LDX #-24574 
00253P 0183 E6 00 A LDAB O,X 
00254P 0185 MSEX 
00255P 018A 30 TSX 
00256P 018B ED 00 A STD O,X 
-o0257P 018D CE AOOO A LDX #-24576 
00258P 0190 CC 0002 A LDD #2 
00259P 0193 E7 00 A STAB O,X 
00260P 0195 30 TSX 
00261P 0196 EC 00 A LDD O,X 
00262P 0198 4F CLRA 
00263P 0199 C4 80 A ANDB #128 
00264P 019B ED 00 A STD O,X 
00265P 0190 EE 00 A LDX O,X 
00266P 019F 8C 0080 A CPX #128 
00267P 01A2 27 D4 0178 BEQ .$A017 
00268P 01A4 CE A003 A LOX #-24573 
00269P 01A7 4F CLRA 
00270P 01A8 5F CLRB 
00271P 01A9 E7 00 A STAB O,X 
00272P 01AB CE A002 A LOX #-24574 
00273P 01AE CC OOFF A LOD #255 
00274P 01B1 E7 00 A STAB O,X 
00275P 01B3 CE A003 A LDX #-24573 
00276P 01B6 CC 0004 A LDD #4 
00277P 01B9 E7 00 A STAB O,X 
00278P 01BB 38 PULX 
00279P 01BC 39 RTS 
00280P 01BD PSCT 
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.** CP/M-68K 6301/6801/6800 CROSS MACROASSEMBLER VI. 2 • ** 

ERR SEQ LOC OBJECT PROGRAM EXPC 

00281P 01BO 37 EXPINS PSHB 
00282P 01BE 36 PSHA 
00283P 01BF CE AOOO A LDX #-24576 
00284P 01C2 4F CLRA 
00285P 01C3 5F CLRB 
00286P 01C4 E7 00 A STAB O,X 
00287P 01C6 CE AOOO A LOX #-24576 
00288P 01C9 CC 0001 A LOO #1 
00289P 01CC E7 00 A STAB O,X 
00290P 01CE CE A002 A LOX #-24574 
00291P 0101 3C PSHX 
00292P 0102 30 TSX 
00293P 0103 EC 02 A LOO 2,X 
00294P 0105 38 PULX 
00295P 0106 E7 00 A STAB O,X 
00296P 0108 CE AOOO A LOX #-24576 
00297P 010B 4F CLRA 
00298P 010C 5F CLRB 
00299P 0100 E7 00 A STAB O,X 
00300P 010F 38 PULX 
00301P OlEO 39 RTS 
00302P 01E1 PSCT 
00303P 01E1 37 SETINS,. PSHB 
00304P 01E2 36 PSHA 
00305P 01E3 MLBSR EXPBSY 
00306P 01E6 30 TSX 
00307P 01E7 EC 00 A LOO O,X 
00308P 01E9 MLBSR EXPINS 
00309P 01EC 38 PULX 
00310P OlEO 39 RTS 
00311 XOEF EXPOSP 
00312 XOEF SETINS 
00313 XOEF EXPINS 
00314 XOEF EXPINT 
00315 XOEF EXPBSY 
00316 XDEF EXPIN 
00317 XDEF EXPOUT 
00318 XDEF MAIN 
00319 XDEF EXPIP 
00320 XREF EXPIT 
00321 END 

•••• TOTAL ERRORS 00000--00000 
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4.4.4 Linkage Listing 

*** HMCS6800 CROSS LINKAGE EDITOR VER 1.2 *** 
LOAD;B:EXPMN.OBJ,B:EXPC.OBJ,C31RUN.OBJ 
STRP;$FOOO 
STRB;$60 
STRD;$40 
OPT;MAP,SYM 
EXEC 

*** HMCS6800 CROSS LINKAGE EDITOR VER 1.2 *** 
*** UNDEFINED SYMBOLS *** 

NAME SECTION MODULE NAME 
. ERROR ( ) 

UNDEFINED SYMBOL; 1 (Note) 

Note: There is an UNDEFINED SYMBOL = 1 (library function, ERROR) in the link information 

but it does not influence the execution of this program. The library function or run-time 

routine call the ERROR service routine when 0 is used as a divisor in division or modulo 

operation. Strictly speaking, the user should create an ERROR funcion. However it is never 

used in this program, so it is just displayed as an UNDEFINED SYMBOL. 

1232 

(When the library function and run-time routine are not linked, the UNDEFINED SYMBOL is 

not displayed.) 

* ** HMCS6800 CROSS LINKAGE EDITOR VER 1.2 *** 
*** MAP LIST *** 

** SECTION LOAD MAP 
SECTION SIZE START END COMMON-SIZE 

A 0016 FFEA FFFF 
B OOOE 0060 006D 0000 
C 0000 
D 0004 0040 0043 0000 
P 07DA FOOO F7D9 0000 

** MODULE LOAD MAP 
NAME BSCT DSCT PSCT 

FOOO 
EXPC 0060 F01A 

0040 F208 
** COMMON LOAD MAP 

NAME SECTION SIZE START 
COMMON ; 0 
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*** HMCS6800 CROSS LINKAGE EDITOR VER 1.2 *** 
DEFINED SYMBOLS *** 

NAME SECTION START MODULE NAME 
.$DADD P F7D9 ( ) 
.$DCMP P F7D9 ( ) 
.$DDEC P F7D9 ( ) 
.$DDIV P F7D9 ( ) 
.$DINC P F7D9 ( ) 
.$DMOV P F7D9 ( ) 
.$DMUL P F7D9 ( ) 
.$DNEG P F7D9 ( ) 
.$DSTK P F7D9 ( ) 
.$DSUB P F7D9 ( ) 
.$DTOF P F7D9 ( ) 
.$DTOI P F7D9 ( ) 
.$DTOL P F7D9 ( ) 
.$DTST P F7D9 ( ) 
.$FDEC P F7D9 ( ) 
.$FINC P F7D9 ( ) 
.$FMOV P F7D9 ( ) 
.$FREG D 0040 ( ) 
.$FTOD P F7D9 ( ) 
.$FTST P F7D9 ( ) 
.$IASL P F27D ( ) 
.$IASR P F292 ( ) 
.$IDIV P F23F ( ) 
.$IMOD P F2BC ( ) 
.$IMUL P F208 ( ) 
.$ITOD P F7D9 ( ) 
. $ITOL P F51D ( ) 
.$LADD P F32F ( ) 
.$LAND P F432 ( ) 
. $LBIT P F600 ( ) 
.$LCMP P F4BF ( ) 
.$LCPL P F501 ( ) 
.$LDEC P ~::;.:to ( ) 
.$LDIV P F3E3 ( ) 
.$LINC P F53B ( ) 
.$LMOD P F40A ( ) 
.$LMOV P F30B ( ) 
.$LMUL P F361 ( ) 
.$LNEG P F4EC ( ) 
.$LOR P F44D ( ) 
.$LSHL P F483 ( ) 
.$LSHR P F4A1 ( ) 
.$LSTK P F55B ( ) 
.$LSUB P F348 ( ) 
.$LTOD P F7D9 ( ) 
.$LTST P F576 ( ) 
.$LXOR P F468 ( ) 
.$SBIT P F723 ( ) 
.$SW1 P F76B ( ) 
.$SW2 P F79A ( ) 
.$UDIV P F25B ( ) 
.$ULSR P F2A7 ( ) 
.$UMOD P F2EA ( ) 
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*** HMCS6800 CROSS LINKAGE EDITOR VER 1.2 *** 
NAME SECTION START MODULE NAME 
.$UTOD P F7D9 ( ) 
.$UTOL P F52E ( ) 
EXPBSY P F16F ( EXPC ) 
EXPDSP P F12B ( EXPC ) 
EXPIN P F050 ( EXPC ) 
EXPINS P F1D7 ( EXPC ) 
EXPINT P FOFl ( EXPC ) 
EXPIP P FOCO ( EXPC ) 
EXPIT P FOOA ( ) 
EXPOUT P F15F ( EXPC ) 
MAIN P F04D ( EXPC ) 
SETINS P F1FB ( EXPC ) 

DEFINED SYMBOL = 65 
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I 
APPENDIX A. C Program and Assembly Program 

Comparison 

This appendix compares application programs previously introduced assembly language system 

application examples to the C language examples in this application note. 

(Assembly language programs are described in the 6301 APPLICATION NOTES (Hardware)). 

In general, the size of the C language program is greater than that of the assembly language program. 

These examples are hardware control programs that are difficult to write in C and show how ro use 

the 6301 C language compiler. The run-time routines are not included in the C language program size 

descriptions. 

A.1 Darlington Transistor Drive (LED Dynamic Display) 

Table A-1 compare Darlington Transistor Drive Routines written in C and assembler. 

Table A-I. Program Comparison 

Item Memory Size (Bytes) No. of Cycles (Machine cycle) 

CProgram 131 200 

Assembly program 82 120 

Cprogram to 1.6 1.67 

assembly program ratio 
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A.2 8 x 4 Key Metrix 

Table A-2 compares 8 x 4 key Matrix Routines written in C and assembler. 

Table A-2. Program Comparison 

Item Memory Size (Bytes) No. of Cycles (Machine cycle) 

CProgram 336 1240 

Assembly program 181 373 

C program to 1.86 3.32 

assembly program ratio 

A.3 External Expansion 

Table A-3 compares External Expansion Routines written in C and assembler. 

Table A-3. Program Comparison 

Item Memory Size (Bytes) No. of Cycles (Machine cycle) 

CProgram 518 1347 

Assernblyprogram 318 572 

Cprogram to 1.63 2.35 

assembly program ratio 
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HD6303X, HD63A03X, HD63B03X .... , ........................................ 1305 
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--------------------------- HD6301V Questions & Answers 

Type HD6301V1 J Device I 4S *8S 8M 16M Software 
HD6303R Evaluation kit Emulator, SD SBC 

I Theme Process to Use a Port as an Outputs Date I Nov. 24, 1983 

Question I Classification 
1, When using an I/O port as an output, is the data * Parallel Port 

stored to the Data Register or is the Data Serial Port 
Direction Register (DDR) set at first? Timer/Counter 

BUS Interface 
Interrupt 
A/D Converter 
Oscillator 
Reset 
Low Power Consm. 
EPROM-on-package 
Software 
Evaluation Kit 
Emulator 
SD 
Data Buffer 
Others 

Answer J Applicable Manual 
1, Store the data to the Data Register at first and Title I 

then set the DDR (DDR=l) ; if not, unknown data is 
output from the port. 

Semiconductor Data Book 
- 8-Bit Single Chip 

Microcomputer -
Other Data 
Title I 

Reference Q & A Sheet 

~ 

Supplement I 

The DDR defines an I/O port as an input or output. 
DDR=l : output 
DDR=O : input 

@HITACHI I 
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HD6301 V Questions & Answers -----------------------------

Type HD6301 VI I Device I 4S *8S 8M 16M Software 
HD6303R Evaluation kit, Emulator SD SBC 

Theme Relation between Writing into the FRC and SCI Date I Nov. 24, 1983 
Operation 

Question I Classification 
1, How are writing into the timer Free Running Parallel Port 

Counter(FRC) and the Serial Communication Inter- * Serial Port 
face(SCI) related? Timer/Counter 

BUS Interface 
Interrupt 
AID Converter 
Oscillator 
Reset 
Low Power Consm. 
EPROM-on-package 
Software 
Evaluation Kit 
Emulator 
SD 
Data Buffer 
Others 

Answer I Applicable Manual 
1 , The source of the clock input to the SCI Shift Title I 

Registers is the timer FRC. 
Therefore, if new data is writteri into the FRC, 
SCI operations are disturbed. 
See the following diagram. 

1$09
1 

$Oj Other Data 
:Titlel 

J, R/W Receive Shift I 
Register 

E JL~.FRC I JL Baud Rate 
Generator Reference Q £. A Sheet 

Transmit Shift I 
Register ~ 

QA63l-002A 
* A write into the FRC ~s prohibited during SCI QA631-00BA 

operations. 

Supplement I 

~HITACHI 
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--------------------------- HD6301V Questions & Answers 

Type HD6301Vl I Device I 4S *8S 8M 16M SoftwarE 
HD6303R Evaluation kit Emulator SD SBC 

ThemE Writing into the FRC during Serial Date I Nov. 24, 1983 
Receive/Transmit 

Question I Classification 
1 , Is it prohibited to write data into the Free Parallel Port 

Running Counter(FRC) during serial receive/trans- * Serial Port 
mit? Timer /Coun ter 

BUS Interface 
Interrupt 
A/D Converter 
Oscillator 
Reset 
Low Power Consm. 
EPROM-on-package 
Software 
Evaluation Kit 
Emulator 
SD 
Data Buffer 
Others 

Answer I Applicable Manual 
1, Yes. If data is written into the FRC during Title I 

serial receive/transmit, the FRC stops counting 
up and the baud rate changes. 
In condition other than serial receive/transmit, 
it's possible to write. 

t09, I $Oj Other Data 
WRITE Title I 

J, 
Receive Shiftl 
Register 

E 4J FRC I JL Baud Rate 
Generator 

1 
Transmit Shift I Reference Q & A Sheet 
Register ~ 

~:rstops QA631-001A 
QA631-008A 

and the baud rate 
changes. 

Sup~lementJ 
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HD6301V Questions & Answers ---------------------------

Type HD6301 VI I Device ,. 4S *8S 8M 16M Software 
HD6303R Evaluation kit Emulator SD SBC 

Theme RDRF State When SCI Receiving Date I Nov. 24, 1983 

Ques tion I Classification 
1, What is the state of the Receive Data Register Parallel Port 

Full(RDRF) flag when the HD630lVl/HD6303R SCI * Serial Port 
can receive signals (RE=!) and the wake-up flag Timer/Counter 
(WU bit) is set? BUS Interface 

Interrupt 
TRCSR A/D Converter 

7 6 5 4 3 2 1 0 Oscillator 
$0011 I RDR~ ORF§ TDR§ RIE I RE I TIE I TE I WU I Reset 

,J. ,L. J, Low Power Consm. 
? 1 1 EPROM-on-package 

Software 
Evaluation Kit 
Emulator 
SD 
Data Buffer 
Others 

Answer I Applicable Manual 
1, When the wake-up flag is set (WU=!) the RDRF flag Title J 

cannot be set. 
This is mentioned in the HD680l, HD6803 data 
sheets, but not in the HD6301 and HD6303. 

Other Data 
TitleJ 

Reference Q & A Sheet 

~ 

Supplement I 
Transmit/Receive Control Status Register(TRCSR) controls the 
transmitter, receiver, wake-up feature and two individual inter-
rupts, and monitors the status of serial operations. 
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--------------------------- HD6301V Questions & Answers 

Type HD6301Vl I Device I 4S *8S 8M 16M Software 
HD6303R Evaluation kit Emulator SD SB~ 

ThemE Date I Nov. 24, 1983 
Serial I/O Operation 

Question I Classification 
1 , The serial I/O does not operate satisfactorily. Parallel Port 

Initialization does not seem to be wrong, but the * Serial Port 
data is not transmitted. What is wrong? Timer/Counter 

BUS Interface 
Initialize by User P"rogram Interrupt 

1 Set the Rate/Mode Control Register A/D Converter 
(RMCR) to the desired operation. Oscillator 

2 Set the Transmit/Receive Control Reset 
Status Register (TRCSR) to the Low Power Con sm. 
desired operation. EPROM-on-package 

Software 
Evaluation Kit 
Emulator 
SD 
Data Buffer 
Others 

Answer I Applicable Manual 
1, Just after the initialization of serial I/O, the Title I 

data transmit is not operative during 10 cycles 
of Baud Rate after setting the TE. The reason is 
as follows. 
Setting the transmit enable bit (TE bit) causes 
ten consesutive "1" of preamble and maKes the 
transmitter section operative. In other words, Other Data 
the transmitter section gets ready after one frame Title I 
(10 bi ts) transmi t ting time according to the 
Baud rate. 

(ex.) When the Baud rate is set to 9600 Baud 
(104.2)s at 1 bi t) , 

Set the Baud rate Set TE Transmit OK Reference Q & A Sheet 
J, ~ -l- ~ 

~~~~~~~~~~ ~~~~~~~~-----~ I I 
~II04.2tLS X lO=1.042m.s1+-

I 1 I ~ : Transmit Inoperative 
Period 

Preamble Causing Period 
1.042ms after setting the TE, the transmitter 
section is operative. 

Supp lemen t I 
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HD6301V Questions & Answers ---------------------------

Type HD6301V1 I Device I 4S *8S 8M 16M Software 
HD6303R Evaluation kit, Emulator SD SBe 

Theme Serial I/O Register Read Date I Nov. 24, 1983 

Question I Classification 
1, When transmitting the data, is reading the Trns- Parallel Port 

mit/Receive Control Register(TRCSR) required? * Serial Port 
When the transfer interval is long enough compared Timer/Counter 
with the Baud rate, Transmit Data Register BUS Interface 
Empty (TDRE) will be set. In that case, are Interrupt 
there any problems when transmi,tting data wi thout A/D Converter 
checking the TDRE flag in the TRCSR? Oscillator 

Reset 
Low Power .Consm. 
EPROM-on-package 
Software 
Evaluation Kit 
Emulator 
SD 
Data Buffer 
Others 

Answer I Applicable Manual 
1, The TDRE flag shows if the TDRE register is empty Title I 

or not. When writing a data to the TDR with 
TDRE=l, it's not necessary to check the TDRE. 
But reading the TDRE flag tells us the contents 
of TOR. For example, when new data is written to 
the TDR with TDRE "O"(TDR already has a data), 
the old data will be,erased. Other Data 
When the trans~er interval is long enough comparee Title I 
with the Baud rate, there's no problem. However, 
check TRCSR if possible. 

Reference _Q & A Sheet 
.Ji2.:J 

Supplement I 
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-------------------------- HD6301V Questions & Answers 

Type HD6301V1 I Device I 4S *8S 8M 16M Software 
HD6303R Evaluation kit, Emulator SD SBC 

Theme Dete~tion of the HD6301Vl Serial Start Bit Date I 
(No.1") Nov. 24.1983 

Question I Classification 
Parallel Port 

1. * Serial Port 
(1) What is the relation between the HD6301V1 Timer/Counter 

serial sampling clock frequenscy and the BUS Interface 
baud rate ? Interrupt 

A/D Converter 
( 2) What does "Sampling error" mean ? Oscillator 

Reset 
Low Power Consm. 
EPROM-on-package 
Software 
Evaluation Kit 
Emulator 
SD 
Data Buffer 
Others 

Answer I Applicable Manual 
Title I 

1. 

(1) The serial sampling clock frequenscy is eight 
times the baud ra te. 

Other Data 
(2) "Sampling error" means receive margin at the Title I 

serial operation time. 
Refer to the next page for details. 

Reference Q & A Sheet 

~ 

r 

Supplement I 
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HD6301V Questions & Answers -------------------------

Type HD6301Vl 
HD6303R 

Them Detection of the HD6301Vl 

Answer 

Receive margin: 

4S *8S 8M 16U 
Evaluation kit, Emulator 

Start Bit (No.2) 

Softwar 
SD SB 

The HD6301Vl detects the start bit and samples the data bit using the 
falling edge of the sampling clock. 
The general equation is shown as follows. 

1. General equation 
M = [ ( 0.5-l/N ) - ( D-0.5 )/N- ( L-0.5)F X 100 (%) 

H: Receive margin' 
N: Ratio of baud rate to sampling clock (0 to 0.5 ) 
D: Duty of the longer sampling clock of "H", and "L" 
L: Frame length (7 to' 12 bits) 
F: Absolute value of deviation of sampling clock frequency 

2. Abbreviated equation 
M = ( 0.5-1/N) X 100 (%) 

Conditions: D ~ 0.5, F 0 

N 8 16 32 64 
M 37.5 43.75 46.875 48.4375 

(%) (Fig.l) 

Figure 1 

o 1 2 3 
Clock 

R.x 

I~ .... 1\ Start bit 

-
I1/N 
I 

Note 
In the HD6301 VI, ·N = 8. 

4 5 6 7 8 

1[\ 

43.75 % 

50 % 

I Trii:~e~r------~0~.~5~-----------S-t-a-r-t-b-i-t--s-a-m~~ling 
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-------------------------- HD6301V Questions & Answers 

Type HD6301Vl I I 
HD6303R Device 

4S *8S 8U 16M Software 
Evaluation kit, Emulator SD SBC 

ThemE Free Running Counter Read Date l 
Nov.24.1983 

Question I Classification 
1. When the FRC of the HD6301Vl/HD6303R is read with Parallel Port 

~~--~~~------------~ the double byte load instructions(2 cycle Serial Port 
execution for FRC reading), is it read correctly? * Timer/Counter 

r-~~=-~~~--------~ Double byte load instructions require two cycles BUS Interface 
to be executed and the cycle to read the low byte r--r~I~n~t~e~r~r~u~p~t----------~ 
of FRC becomes the next cycle of the high byte. A/D Converter 
Is it OK ? I Oscillator 

1 1 
(EX) I I I Reset 

High Readl Low Readl Low Power Consm. 
E EPROtf-on-package 

FRC 
($09,$OA) 

AccD 

(1 cycle) : (2 cycle 
I $F7FF 1 $F800 1 
I T ",5 1 

IF? 001 

(Whe reading $i7FF from the counter) 
Answer I 
1. The FRC of the HD6301Vl/HD6303R contains a 

parallel temporary register. When the high byte 
of the FRC is read, the low byte is set in the 
temporaty register. The Low byte data in the 
temporary register is set to the AccD at the 
next cycle. Therefore, it is possible to read 
the FRC correctly. 

E 
FRC 

Temporaly 
Regist'er 

Read Data 

AccD 

I I 1 
I High Rea I Low Rea I 

$F7 FF r $F8 00 
--I --I 

riF" 1 1 
~--"~ ~ 

: -!t I 

$F7 : $FF I 
I I it I 

IF~ : FFI 
(When reading $F7FF from the counter) 

Supplement 1 
FRC: Free Running Counter 

Software 
Evaluation Kit 
Emulator 
SD 
Data Buffer 
Others 

Applicable }~nual 
Title I 

Other Data 
Title I 

Reference Q & A Sheet 

The base counter of the timer which counts up the E clock. 
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HD6301V Questions & Answers ---------------------------,-

Type HD6801Vl I Device J 4S *8S 8M 16M Software 
HD6301Vl Evaluation kit, Emulator SD SBC 

Theme Preset Method of the Free Running Counter Date I 
(No.1,) Nov.24.1983 

Question I Classification 
1. Parallel Port 

Serial Port 
~fuat is the difference between the HD6S01V and * Timer/Counter 
HD6301Vl in writing data into the free running BUS Interface 
couter ? Interrupt. 

A/D Converter 
Oscillator 
Reset 

- Low Power Consm. 
EPROM-on-package 
Software 
Evaluation Kit 
Emulator 
SD 
Data Buffer 
Others 

Answer I Applicable Manual 
Title I 

I. The FRC preset method of the HD6S0lV is different 
from the HD6301VI. Semiconductor Data Book 

~ S-Bit Single Chip 

Type Preset Method 
Microcomputer -

HD680lV The FRC is always preset to "$FFFS". Other Data 
Title I 

HD630lVI I. Writing to the high byte presets 
the FRC to $FFF8. 

2. The FRC is set to desirable data by 
a double byte store instruction. 

Reference Q & A Sheet 

~ 
QA631-001A 
QA631-002A 

Supplement I 

See the next page for the example of this method. 
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1250 



HD6301V Questions & Answers 

Type HD6801V1 45 *85 8M 16M Softwar 
HD6301V1 Evaluation kit, Emulator SD 5B 

Them Preset Method of the Free Counter (No.2) 

Answer 

(1) . The HD6a01V Preset l1ethod 

·rLDD II$SAF3 
STD $09 

E 
I I 

FRC $FFF8 $FFF9 ! $FFFA I -? 
I 
I 

The FRC is always preset to $FFF8. 

( 2) The HD6301V1 Preset l1ethod 

1. $FFF8 

f-LDD II$SAF3 
STAA $09 

E 
I I 

FRC I $FFF8 $FFF9 ~ $FFFA -? 
I 
I 

Writing to the high byte presets the FRC to $FFF8. 

2. Optional valve (In this case $SAF3) 

~LDD II$SAF3 
STD $09 

E 
I 

FRC $FFF8 $SAF3 : $SAF4 -7 

The FRe is set to desirable data ($SAF3) by a double byte store 
instruction. 
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HD6301V Questions & Answers ---------------------------

Type HD6301Vl I Device I 4S *8S 8M 16M Software 
HD6303R Evaluation kit Emulator SD SBC 

Theme Output of Address Strobes(AS) in the Multi- Date 1 Nov. 24, 1983 
plexed Mode 

Question I Classification 
1, Is AS always output when using the HD6301Vl in Parallel Port 

the expanded multiplexed mode (mode 2, 4, 6)? Serial Port 
Timer/Counter 

* BUS Interface 
Interrupt 
A/D Converter 
Oscillator 
Reset 
Low Power Consm. 
EPROM-on-~ack~e 

Software 
Evaluation Kit 
Emulator 
SD 
Data Buffer 
Others 

Answer I Applicable Manual 
2\ Yes. AS is always output in the expanded Title I 

mUltiplexed mode, even when the MPU accesses the 
internal RAM, ROM, etc. 

Other Data 
Title I 

Reference ~ & A Sheet 

~ 

Supplement I 
In the expanded multiplexed mode,the data buses and lower address 
buses are multiplexed and output from port 3. AS is the signal 
needed to demultiplex the data buses and address busses. 
Mode 2, 4 and 6 of the HD6301Vl are the expanded modes. 
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--------------------------- HD6301V Questions & Answers 

Type HD6301V1 I Device I .- 4S *8S 8M 16M Software 
HD6303R Evaluation kit, Emulator SD SBC 

Theme IRQ1 Acceptance Date I Nov. 24, lYtl3 

Question I Classification 
1, (1) Is TRQI ignored when the Condition Code Parallel Port 

Register I mask ~s set? Serial Port 
Timer/Counter 

(2) After the I mask is reset, will the interrupt BUS Interface 
sequence start by the interrupt request flag * Interrupt 
having been latched? A/D Converter 

Oscillator 
Reset 
Low Power Consm. 
EPROM-on-package 
Software 
Evaluation Kit 
Emulator 
SD 
Data Buffer 
Others 

Answer I Applicable Manual 
1, (1) If the Condition Code Register I mask is set, Title I 

rRQI ~s completely ignored. 
(2) With the I mask set, the interrupt request 

flag ~ill not be latched. 
0) (2) 

Reset starts Reset starts 

~~LI Other Data 
Title I 

!E-I=l 

f::"'SEI 

,-1 .... -1 Reference Q & A Sheet , I /' I , .... I ..... 

W!£:.J .... /' f 

IRQ1 
, I -- ,~~ I 
... I IRQl I ... ... f ... I ... ... ... 

... ' ... ... I 
... ~ ....... 1 

IRQ! is ignored. IRQl is ignored. 
Supplement I 

CLI : Clears the Condition Code Register I mask 
SEI : Sets the Condition Code Register I mask 

* NMI is acce~table regardless of the I mask. 
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HD6301V Questions & Answers -------,---------'---------------

Type HD6301 VI I Device I 45 *8S 8M 16M Software 
HD6303R Evaluation kit Emulator SD SBC 

Theme Timer Interrupt and External Interrupt Date I Nov. 24, 1983 

Question I Classification 
1, In the routine below, when is the next timer Parallel Port 

interrupt accepted? Serial Port 
Main Timer(OCI) External Interrupt Timer/Counter 
Routine Routine (IRQ) Routine BUS Interface 

I {Execution time (~xecution time=3ms) * Interrupt 
/ =1. Sms) A/D Converter ... ,","" ~ Execution timE Oscillator Store 2.6ms as timer --; -0 

period to the OCR EOCI- is longer thar Reset 
N ~. CLI ext timer inter- Low Power Consm. 
Timer , ru'pt period. EPROM-on-package 
Inter- * 1=1 Software 
rupt Evaluation Kit 
Request Emulator ~~ SD 

RTI RTI Data Buffer 
Others 

Answer] Appli ~ab Ie Manual 
1, The next timer interrupt is accepted in the main Title I 

routine just after RTI instruction execution. 

Main Timer(OCI) External Interrupt 
ROU~ROU'ine 

Other Data 

NOX' __ ~ Title I 
Timer 
Inter- RTI 
rupt 

Reque" J Next Timer Reference Q & A Sheet 
(OCI) Routine ~ 

QA631-012A 
I 

Supplement I 
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---------------------------- HD6301V Questions & Answers 

Type HD6301 VI I Device I 4S *8S 8M 16M Softwan 
HD6303R Evaluation kit, Emulator SD SBC 

Theme IRQl Interrupt and Other Interrupts (NO. 1) Date I Nov. 24, 1983 

Question I Classification 
1, rRQT pin (pin 5) is held at low for 1~s but an Parallel Port 

interrupt do:s not occur. Wha?t should be done to r--r~TS~~~mr~ei~ra~/l~C~Po~uo~n~r~tt-e-r------~ 
generate an ~nterrupt sequence. ~ 

E 1 1 1 W~ 
IRQl I SS 

, 
I I 

I I 
I I , I r:::: l~s ">l 

Answer 1 

1, (1) IRQl ~s a level sens~t~ve interrupt pin which 
needs a minimum of 2 machine cycles (~s at 1MHz) 
to accept an interrupt. However, if another 
interrupt has been already generated, no interrupt 
request is accepted with IRQ1 at low for 1~s. 
In such a case, IRQ1 should be held at low until 
the request ~s acceptre~d~. __ , 

_---'I I 1 I ~ 

~I _~~~R~~~~' 
~2 machine cycles~ 

L-I _--', 
E 

I I 

BUS Interface 

* Interruot 
AID Converter 
Oscillator 
Reset 
Low Power Consm. 
EPROM-on-package 
Software 
Evaluation Kit 
Emulator 
SD 
Data Buffer 
Others 

Aoplicable Manual 
Ti tIe I' 

Other Data 
Titlel 

(2) In this case, as a timer interrupt ~s 
the interrupt mask is automatically set. 
~s ignored. 

executec Reference Q & A Sheet 
SO IRQ1 .J!£:J 

See the next page for the illustration of IRQ1 anc 
other interrupts and a countermeasure. 

Supplement I 

~HITACHI 
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HD6301V Questions & Answers ---------------------------

Type HD6301 VI· 45 *8S 8M 16M 
HD6303R Evaluation kit, Emulator 

Them IRQl Interrupt and Other Interrupts (No.2) 

IRQl and Other Interrupts 

Main 
Routine 

Timer 
Routine 

IRQl Interrupt 
Request 

.... ....... 
-------------------~~~, ... 

IRQ1 
Routine 

50ftwar 
5D SB 

...... 

, , ~ 1=1 

IRQI is 
ignored. 

I 
... I 

',j. 

Countermeasure 

1256 

Clear the I mask at the beginning of the timer interrupt routine. 
Main Timer IRQl 

Routine Routine Routine 

IRQl is acceptable. 

* CLI : Clears the interrupt mask (1=0). 

With this method, note the following ; 
(1) IRQl may be ignored when the request occurs during timer interrupt 

vectoring. 
(2) Interrupts form NMI or SWI are excluded. 

~HITACHI 



--------------------------HD6301V Questions & Answers 

HD6301 VI I Device I 4S *~S 
HD6303R Evaluatlon 

8M 16M Software 
kit Emulator SD SBC 

Type 

ThemE CLI Instruction and Interrupt Operation Date I Nov. 24, 1983 

QuestionJ Classification 
I, In the HD630lV, a timer interrupt is not accepted ~~~P~a~r~a~l~l~e~l~P~o~r~t~------4 

in the following program. Is there any problem? Serial Port 

, - - - - - - - - - - -., 
I Main Routine I 

I LOI CLI I 

I NOP : 
: SEI I 

I : I 
r • I 

~ ____ ~~ _~l __ J 

Answer I 
I, To accept an interrupt, two machine cycles are 

necessary between CLI and SEI. That is, in this 
program, two NOP instructions are necessary. The 
same thing can be said when using TAP for CLI and 
SEL 

Using CLI Using TAP 
r------------- - -- -- ---- - ---------, 
: L01 CLI : TAP (Clears the I mask) 

Nap I Nap I 
I I I 
I Nap I NOP I 

Timer/Counter 
BUS Interface 

* Interrupt 
AID Converter 
Oscillator 
Reset 
Low Power Consm. 
EPROM-on-package 
Software 
Evaluation Kit 
Emulator 
SD 
Data Buffer 
Others 

Applicable Manual 
Title I 

HD630lX Data Sheet 

Semiconductor Data Boo~ 
- 8-Bit Slngle Chip 

Microcomouter -
Other Data 
Title I 

I SEI I TAP (Sets the I mask) I 
I.. !'. f--:---::-----,-....,..--....,..--~--_I 
I I : Reference Q & A Sheet 
I: I: :~ 
: BRA L01 r I .... - - - ___________ ..L.. _____________ ___ I 

* This is mentioned in the HD630lX data sheet but not 
in the HD6301V. 

Supplement I 
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HD6301V Questions & Answers -----'------------------------

Type HD6301V1 I Device I 4S *8S 811 1611 Software 
HD6303R Evaluation kit, Emulator SD SBC 

Theme Relation between the External Clock Date I Nov. 24, 1983 
(EXTAL Clock) and Enable Clock (E Clock) 

Question I Classification 
1, With which edges of the EXTAL clock does the Parallel Port 

E clock change synchronously, rising edge ( t ) Serial Port 
or falling edge ( .r, )7 Timer/Counter 

BUS Interface 
Interrupt 
A/D Converter 

* Oscillator 
Reset 
Low Power Consm. 
EPROH-on-package 
Software 
Evaluation Kit 
Emulator 
SD 
Data Buffer 
Others 

Answer I Applicable Hanual 
1, It changes synchronously with the falling edge Title I 

( ,J,) of the EXTAL clock. HD6301V User's Hanual 

EXTAL 

~ 
Other Data 
Ti tIe I 

E 

Reference Q & A Sheet 

~ 

Supplement I 
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--------------------------- HD6301V Questions & Answers 

Type HD6301Vl I I 
HD6303R Device 

4S *8S 
Evaluation 

Theme Constants of the Reset Circuit 

Question 
1, Does the capacitor of the recommended reset circuit 

in the HD6303R (HD6301Vl) have an upper limit? 

Answer I 
1, Capacitor Cr does not have upper limit because 

of the Schmitt trigger circuit provided with 
the RES. 
Available if Rr·Cr»2Oms 

To the system power supply .. ... 
-""" I ..... 

T I 
rrr 

NMI 

11. ~c r 
To 9 T 
peripherals ~ 

7.7 [ 

f Rr 

HD030lV 

Supplement I 

~HITACHI 

8M 16M Software 
kit, Emulator SD SBC 

Date I Nov. 24, 1983 

Classification 
Parallel Port 
Serial Port 
Timer/Counter 
BUS Interface 
Interrupt 
A/D Converter 
Oscillator 

* Reset 
Low Power Consm. 
EPROM-on-package 
Software 
Evaluation Kit 
Emulator 
SD 
Data Buffer 
Others 

Applicable Manual 
Title I 
HD6301V User's Manual 

Other Data 
Title I 

Reference Q & A Sheet 

~. QA631-016A 

1259 
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HD6301V Questions & Answers --------------------------

Type HD6301V1 I Device t 4S *8S 8M 16M Software 
HD6303R Evaluation kit, Emulator SD SBC 

Theme - Date I Nov. 24, 1983 Schmitt Trigger Circuit of RES 

Question Classification 
1, Is Schmitt trigge r circuit provided with the Parallel Port 

H.D6303R/H.D6301V1 RES? Serial Port 
Timer/Counter 
BUS Interface 
Interrupt 
A/D Converter 
Oscillator 

* Reset 
Low Power Consm. 
EPROM-an-package 
Software 
Evaluation Kit 
Emulator 
SD 
Data Buffer 
Others 

Answer I Applicable Manual 
1, Yes. (Hentioned in the HD6301V User's Manual) Title I 

HD6301 V User 1 s Hanual 
To the system power supply .. ~ 

11& ".. I"" 

~ I- I 
R. NMI 

vcr: Other Data .. STBY ~YI Titlel 
rrr I v- I c;;--

f R. ;;rc. 
Rr 'l[ES t:>.. RES. ,Lt, ~ 

Reference Q & A Sheet 
To 

~-peripherals HDU01V 
QA631-015A Ro« Ik. a ... Cr»20m. QA631-020A 

Supplement I 
Effects of the Schmitt trigger circuit: 

Even on the slow rising edge of input pulse, stable and clear 
waveform can be output. 

~HITACHI 
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--------------------------- HD6301V Questions & Answers 

Type HD6301Vl I Device J 4S *8S 8a 16M Software 
HD6303R Evaluation kit, Emulator SD SH~ 

Theme I/O Port State on Resetting Date I Nov. 24, 1983 

Question I Classification 
1, \Vhat is the state of each port on resetting Parallel Port 

(RES='O')? Serial Port 
Timer/Counter 
BUS Interface 
Interrupt 
A/D Converter 
Oscillator 

* Reset 
Low Power Consm. 
EPRm1-on-package 
Software 
Evaluation Kit 
Emulator 
SD 
Data Buffer 
Others 

Answer I Ap~).icable Hanual 
1, It is as follows: Title I 

Port 1 High impedance state 
Port 2 l' 

Modes 
t * 1, 5 

Port 3 Modes E: l' Other Data -0,2,4,6 E: "1" is output. Title I 
Hode High impedance state Hicrocomputer Technica 
7 Information (D1-23) 

Port 4 t 

Reference Q & A Sheet 
* The state of Port 3 differs depending on ~. the mode. QA631-018A 

Supplement 

E: The E clock is "H u • 

-E: The E clock is "L". 

~HITACHI I 
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HD6301V Questions & Answers ------------------:---------

Type HD630lVl I Device I 4S *8S 8U l6U Software 
HD6303R Evaluation kit, Emulator SD SBe 

Theme SCI (Pin 39) State on Resetting Date I Nov. 24, 1983 

Question Classification 
1, \fuat is the state of SCI (Pin 39) on resetting Parallel Port 

(RES='O')? Serial Port 
Timer/Counter 
BUS Interface 
Interrupt 
AID Converter 
Oscillator 

* Reset 
Low Power Consm. 
EPROH-on-package 
Software 
Evaluation Kit 
Emulator 
SD 
Data Buffer 
Others 

Answer I Applicable Manual 
l, It is as follows: Title I 

Mode SCl State 
0 The address strobe is output. 
1 l' 
2 l' 
4 l' Other Data 
5 "1" is output. Title I 
6 The address strobe is output. 
7 High impedance state 

Reference Q & A Sheet 

~. QA63l-017A 

Supplement I 
SCl: Control signal of the HD630lV. 

The usage differs depending on the mode. 

$ HITACHI 
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------------......-..,-------------- HD6301V Questions & Answers 

Type HD6301V1 I Device I 4S *8S 8M 16M Software 
HD6303R Evaluation kit, Emulator SD SBC 

Theme Port Output After Resetting Date I Nov. 24, 1983 

Question I Classification 
1, What data does a port output when the Data Parallel Port 

Direction Register(DDR)=l after resetting? Serial Port 
Timer/Counter 
BUS Interface 
Interruj)t 
A/D Converter 
Oscillator 

* Reset 
Low Power Consm. 
EPROM-on-package 
Software 
Evaluation Kit 
Emulator 
SD 
Data Buffer 
Others 

Answer I Applicable Manual 
1, After resetting, since the Data Register of a Title I 

port is undefined, undefined data is output when 
the DDR=l. 
Input definite data by programming in the Data 
Register before setting the DDR=L 

Other Data 
Title I 

Reference Q & A Sheet 

~ 

Supplement I 

~HITACHI I 
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HD6301V Questions & Answers ---------------------------

Type HD6301V1 I Device I 4S *8S 8M 16M Software 
HD6303R Evaluation kit, Emulator SD SBC 

Theme 
Schmitt Trigger Circuit of STBY Date I Nov. 24, 1983 

Question' Classification 
1, Is the Schmi t t trigger circuit provided with the Parallel Port 

HD6303R STBY? Serial Port 
Timer/Counter 
BUS Interface 
Interrupt 
A/D Converter 
Oscillator 
Reset 

* Low Power Consm. 
EPR0!1-on-package 
Software 
Evaluation Kit 
Emulator 
SD 
Data Buffer 
Others 

Answer I Applicable Manual 
1, Yes. (Mentioned in the HD6303R User's Manual.) Title I 

HD6301V User's Manual 
To the system power supply 

... , ... 
"+ '" r I"""' 

~ I Other Data 
R. VC~ 

Title I NMI 

7.7 ... STBY _r;:;.....STBY, 

I 'r I 1;Y" 
,~ 

R. ;;re. f-
Rr RES J'::;>....RES, 

(-Ie, -V- Reference Q & A Sheet 

~. 
.. HD 4:1 0 LV' QA631-01SA 

To 114«R. ,Rr.C:r»!Oma QA631-016A 
peripherals 

Supplement I 
Effects of the Schmitt trigge r ci rcui t : 

Even on the slow rising edge of the input pulse, stable and clear 
waveform can be output. 

~HITACHI 
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--------------------------- HD6301V Questions & Answers 

Type HD6301Vl I Device I 4S *8S 8M 16M Software 
HD6303R Evaluation kit, Emulator SD SBC 

Theme Date I Nov. 24, 1983 
I/O Port State During Standby 

Question I Classification 
1, What is. the state of each port during standby Parallel Port 

(STBY='O')? Serial Port 
Timer/Counter 
BUS Interface 
Interrupt 
A/D Converter 
Oscillator 
Reset 

* Low Power Consm. 
EPROM-on-package 

. Software 
Evaluation Kit 
Emulator 
SD 
Data Buffer 
Others 

Answer Applicable Manual 
1, As follows: Title I 

Port 1 High impedance state 
Port 2 

'" Port 3 + 
Port 4 + 

Other Data 
Ti t Ie I 
Microcomputer technical 
information 

(D1-23) 

Reference Q & A Sheet 

~. 
QA631-0l7A 
QA63l-0l8A 

Supplement I 

~HITACHI I 
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HD6301V Questions & Answers ----------------------------

Type HD6301Vl I Device I 4S *8S 8M 16M Software 
HD6303R Evaluation kit Emulator SD SBC 

Theme Date I Nov. 24, 1983 
Return from Standby Mode 

Question I Classification 
1 , What occurs when returning from the standby mode Parallel Port 

without using RES? Serial Port 
Timer/Counter 
BUS Interface 
Interrupt 
A/D Converter 
Oscillator 
Reset 

* Low Power Consm. 
EPROM-an-package 
Software 
Evaluation Kit 
Emulator 
SD 
Data Buffer 
Others 

Answer I Applicable Manual 
1, The MPU does not operate normally because the Ti tIe I 

contents of. each register are not definite. HD6301Vl data sheet 
Therefore, always use the RES when returning from HD6301V user's manual 
the standby mode. 

Other Data 
Title I 

Reference Q & A Sheet 

~ 

Supplement I 

~HITACHI 
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----------------------------- HD6301V Questions & Answers 

Type HD6301Vl I Device 1 4S *8S 8M 16M SoftwarE 
HD6303R Evaluation kit, Emulator SD SBj: 

Theme Going into the Standby Mode Date I Nov. 24, 1983 

Question I Classification 
1, Does the HCU go into the standby mode after Parallel Port 

current instruction execution is completed? Serial Port 
Timer/Counter 
BUS Interface 
Interrupt 
A/D Converter 
Oscillator 
Reset 

* Low Power Consm. 
EPROH-on-package 
Software 
Evaluation Kit 
Emulator 
SD 
Data Buffer 
Others 

Answer I Applicable Hanual 
1, No. Because there is no connection between the Title I 

instruction execution sequence and the standby 
mode. That is, when the STBY pin goes into "Low .. , 
the state is latched at the next rising edge of E 
clock. Then· the internal registers are reset at 
the next falling edge. 

:~ 1; nternal regis ten 
, are reset. 

E 
, Other Data , 

THIel , 
, , -- , 

STBY 
t I 

Reference Q & A Sheet 

~. 
QA631-024A 

Supplement l 
As standby mode detection has no connection with the instruction execution 
sequence, the HCU goes into the standby mode after preparing for standby 
mode with NMI routine. 

~HBTACHn I 
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HD6301V Questions & Answers ---------------------------

Type HD6301V1 I Device I 4S *8S 8M 16M Software 
HD6303R Evaluation kit, Emulator SD SBC 

Theme Timing for the Standby Mode Datel Nov. 24, 1983 

Question I Classification 
1, The timing for the standby mode is shown in the Parallel Port 

HD6301V user's manual. Tl is not defined. How Serial Port 
long is Tl ? Timer/Counter 

BUS Interface 
CD NMI ! I Interrupt 

I 
I A/D Converter 

(?) RES ,-' Td"- I Oscillator I I , ; Reset 
G) STBY 

, 
I 

lT2J. 

, * Low Power Consm. 
I 
~ ~ EPROH-on-package 

I I ~ ;:>OJ.Lware . , 
RAH Control I Reset Start Evaluation Kit . I 

Register Set Emulator 
SD 

*T2 : Oscillation Stabilization Time Data Buffer 
Others 

Answer I Applicable Manual 
1, After the RAM Control Register is set in the NMI Title I 

routine, either STBY or RES can be in the low HD6301V User's manual 
state with no priority. 

Other Data 
Title I 

Reference Q & A Sheet 

~, QA631-023A 

Supplement I 
RAM Control Register Set -7 RAM E bit = 0 

STB Y P\VR bit = 1 
RAM E bit = 0: Internal RAM is not accessable. 
STB Y P\VR bit = 1: Indicates that the data in standby RAM is valid. 

~HITACHI 
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-------------------------- HD6301V Questions & Answers 

Type RD6301V1 I Device I 4S *8S 8M 16~1 Software 
RD6303R Evaluation kit, Emulator SD SBC 

Theme Usage of EPROt1 Socket Pins for the HD63POH1 Date I Nov. 24, 1983 
(No.1) 

Question I Classification 
1, Are the data buses of the EPROH socke t pins for Parallel Port 

the HD63P01M bi-directional in order to access not Serial Port 
only the EPROH but the RAM? Timer/Counter 

BUS Interface 
Interrupt 
A/D Converter 
Oscillator 
Reset 
Low Power Consm. 

* EPROH-on-package 
Software 
Evaluation 'Kit 
Emulator 
SD 
Data Buffer 
Others 

Answer I Ayplicable Hanual 
1, The data bus output from EPROM socket pins for Title I 

the HD63POH1 is Read only. RD63P01H Data Sheet 

Other Data 
Title I 

Reference Q & A Sheet 

~, 
QA631-026A 
QA631:-027A 

Supplement I 

~HITACHI I 
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HD6301V Questions & Answers ---------.-----------------

Type HD6301Vl 
HD6303R 

Theme Usage of EPROH Socket Pins for the HD63POUl 
(No.2) 

·QuestionJ 
1, In EPROH socket pins for the HD63POUl, what is 

CE composed of? 

Answer I 
1, CE is a NAND circuit of the address bus (A13 to 

AlS) and the MCU internal R/~ signal. 
(Refer below.) 
Therefore, CE does not output in the dummy cycle. 
(When not accessing EPROH of HD63POIM) 

~········R"/W····~ 
· . · . · . · . · . · A . : 0: 

. . . 
A14 

A 1S :--.......................... 

Supplement I 

1270 
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8M 16M Software 
kit, Emulator SD SBC 
Date I Nov.24, 1983 

Classification 
Parallel Port 
Serial Port 
Timer/Counter 
BUS Interface 
Interrupt 
A/D Converter 
Oscillator 
Reset 
Low Power Consm. 

* EPROH-on-package 
Software 
Evaluation Kit 
Emulator 
SD 

. Data Buffer 
Others 

Applicable Manual 
Title I 

Other Data 
Title 1 

Reference Q & A Sheet 

~. QA631-02SA 
QA631-027A 



-------------------------- HD6301V Questions & Answers 

Type HD6301Vl I Device I 4S *8S 8M 16M Software 
HD6303R Evaluation kit, Emulator SD SBC 

Theme Usage of EPROH Socket Pins for the HD63POll1 Date I Nov. 24, 1983 
(No.3) 

Question I Classification 
1, Wi th EPROM socket pins for the 1ID63P01M, Parallel Port 

(1) Can pins drive one TIL load or more? Serial Port 
( 2) If not, what can pins drive? Timer/Counter 

BUS Interface 
Interrupt 
A/D Converter 
Oscillator 
Reset 
Low Power Consm. 

* EPROll-on -package 
Software 
Evaluation Kit 
Emulator 
SD 
Data Buffer 
Others 

Answer I Applicable Manual 
1, (1) The current of each pin is too little to drive Title I 

one TTL load. 
( 2) Each pin can drive one NHOS load. 

Other Data 
Title 1 

Reference Q & A Sheet 

~. QA631-025A 
QA631-026A 

Supplement I 

~HITACHI I 
1271 



HD6301V Questions & Answers ---------------------------

Type HD6301 VI I Device I 4S * 8S 8M 16M Software 
HD6303R Evaluation kit, Emulator SD SBC 

Theme Usage of Bit Manipulator Instructions (No.1) Date 1 Nov. 24, 1983 

Q Classification 
1- How the bit manipulation instructions of the Parallel Port 

HD630lV should be written? Serial Port 
Timer/Counter 
BUS Interface 
Interrt!E.t 
A/D Converter 
Oscillator 
Reset 
Low Power Consm. 
EPROM-on~ackaEe 

* Software 
Evaluation Kit 
Emulator 
SD 
Data Buffer 
Others 

A AIlpl ic ab Ie Manual 
1- They are written as follows; Title! 

written as follows ; 
HD6301 V Data Sheet 

OIM If $ 0 4 , $ 1 0 (Direct Addressing) HD6301 V User's Manual 
OIM if $ 0 4 , $ 1 0, X (Index Addressing) 

~ .-r ~ 
Immediate Data Address Index Register Other Data 

TitleJ 
This 1S an example of OR operation of the immediate 
data and the memory and storing the result 1n the 
memory. 
The HD630lV has the following bit manipulation 
instructions. Reference Q & A Sheet 

OIM . ' ... (IMM) . (M) -7 (M) ~ AIM · ... (IMM) + (M) ~ (M) 
ElM · ... (IMM) <3 (M) ~ (M) QA631-029A 
TIM · ... (IMM) . (M) 

These instructions are written in the same way. 
* Continued on 

Supplement I 
the nex t --.2.C!.Re. 

~HITACHI 
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HD6301V Questions & Answers 

Type HD6301V1 I Device I 4S * 8S 8M 16M Software 
HD6303R Evaluation kit, Emulator SD SBC 

ThemE Usage of Bit Manipulator Instructions (No.2) 

The following bit manipulations have different mnumon~css ~n the same OP 
code. 

OP COdE Bit Manipulation Insturction 
Mnumonics Function 

0 - Mi 
71 61 A I M BeL R The memory bit i(i=O to 7) ~s cleared and 

the other bits don't change. 
1 - Mi 

72 62 o I M B SET The memory bit i(i=O to 7) ~s set and the 
other bits don't change. 
Mi - M~ 

75 65 ElM B T G L The memory bit i(i=O to 7) ~s inverted and 
the other bits don't change. 
1 . Mi 

7B 6B TIM B T S T AND operation test of the memory bit i(i=O 
to 7) and "I" ~s executed and its correspond 
ing condition code ~s changed. 

.i ~ 
D~rect Index 
Addressing Addressing 

The mnumonics mentiond above can be written as follows. 

B C L R 3, $ 1 0 BA I M if $ F 7 , $ 1 0 (Direct Addressing) 
B C L R 3, $ 1 0, X ~A I M 1ft $ F 7 , $ 1 0 , X (Index Addressing) 

B S E T 3, $ 1 0 HO I M ift $ 0 8 , $ 1 0 (Direct Addressing) 
B S E T 3, .LU., ! 00 I M ift $ 0 8 , $ 1 0 , X (Index Addressing) r t ~ 

Bit Address Index Register 

*For details, see HD6301V Users Manual. 

~HITACHI I 
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HD6301V Questions &Answers ---------------------------

Type * 8S 8M 16M Device HD630lVl I I 4S 
HD6303R Evaluation kit Emulator 

Software 
SD SBe 

1983 Usage of Bit Manipulation Instructions to Date I Nov. 24, 
the Port 

Theme 

Q Classification 
1. Are the bit manipulatiori instructions (AIM, OIM, Parallel Port 

ElM, TIM) executable when a port is in the output ~-r~S~e~r~i~a~1~P~o~r~t~----4 
state (DDR=l)? Timer/Counter 

A 

1. It can be used if the port is in the output state 
(DDR=l). However, the bit manipulation instruc­
tion is executed as follows ; 

1 
2 
3 

Reads specified address. 
Executes logical operation 
Writes the result into the specified address. 

Since the specified address(l) reads the pin 
state of the port, ·the data is influenced by the 
pins even if any dat~ is output from the port. 

Supplement I 
DDR : Data Direction Register 

BUS Interface 
Interrupt 
A/D Converter 
Oscillator 
Reset 
Low Power Consm. 
EPROM-on-package. 

* Software 
Evaluation Kit 
Emulator 
SD 
Data Buffer 
Others 

Applicable Manual 
Title I 

Other Data 
Ti tIe I 

Reference Q & A Sheet 

~ 
QA631-028A 

This register selects whether in the port is the input or the output 
state. 

1274 

DDR = 0 : Data input 
DDR = 1 : Data output 
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----------------------------- HD6301V Questions & Answers 

Type HD6301 VI I Device 1 4S *8S 8M 16M Software 
HD6303R Evaluation kit, Emulator SD SBC 

Theme RAM Access Disable during Program Execution pate I Nov. 24, 1983 

Question I Classification 
1, When executing a program. with the RAME bit of the Parallel Port 

RAM Control Register disabled, Serial Port 
Timer/Counter 

(1) What occurs if the internal RAM address is BUS Interface 
accessed? Interrupt 

(2 ) What occurs if the interrupt requests are A/D Converter 
generated? Oscillator 

Reset 
Low Power Consm. 
EPROM-on-package 
Software 
Evaluation Kit 
Emulator 
SD 
Data Buffer 

* Others 
Answer I Applicable Manual 
1, (1) The external RAM can be accessed; the interna Title I 

RAM ~s neither readable nor writable when the 
RAME bit is disabled. HD6301V Data Sheet 

(2) If there is no stacking area other than the HD6301V User's Manual 

internal RAM, . the MPU will burst when 
returning from the interrupt sequence. Other Data 

Title I 

Reference Q & A Sheet 

~ 

Supplement I 
RAM Control Register 

7 6 
Ct-----=:I $0014 -----

RAME bi t 

* RAME='O' : Disable the Internal RAM Address 

~HITACHI I 
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2. HD6301XO/HD6303X OSCILLATOR CIRCUIT 

Quartz Oscillation Circuit 

1. Quartz oscillation circuit and oscillation 
conditions 

A typical quartz oscillation circuit and its 
equivalent circuit are shown in Fig. 1. 

Oscillation conditions can be represented as 
follows: 

I -Rzi > Re ............. (1) 
Rz = gm/w2C1C2 ••••••••• (2) 
-Rz: Quartz circuit resistance (based on 

quartz) 
gm: Inverter transfer conductance 
gm: dlout/dVin 

Therefore, normal oscillation can be performed if 
negative resistance is sufficiently high. 

However, oscillation stability is affected not only 
by external capacitance C1 and C2, but also by 
external factors such as floating capacitance or 
resistance dependent on substrate circuit 
patterns, power stability time, and interference 
from other signal lines. Accordingly, sufficient 
care should be taken to pattern designing of the 
oscillation terminal periphery. 

Regarding LSI, oscillation stability is affected by 
the inverter's gm. gm changes depending on 
inverter input voltage of the inverter, i.e., bias 
voltage. 

2. Oscillation halt and countermeasure 

The oscillation circuit works under condition (1) 
above. However, in some cases, oscillation 
conditions are not satisfied because of the 
mutual interference described in 1 above. 

To assure oscillation start, add resistance RL to 
the input (EXTAL) terminal of the oscillation 
circuit to fix bias voltage. 2 to 5 Mohm resistance 
is best. 

3. Explanation of oscillation halt and its 
countermeasure 

This section explains oscillation halt based on 
LSI internal circuits. 

A quartz oscillation circuit built in a 
microcomputer consists of inverter A used for 
oscillation and inverter B providing clocks on the 
LSI internal circuit. 

Parasitic capacitance CM between these 
inverters' output and input generates negative 
feedback with a feedback ratio of CM/CI. Since 
inverter B appears in the same phase as inverter 
A, this negative feedback prevents oscillation. 

. Ci 
gm = G.CM + CI gm ----- (3) 

G: Inverter B gain 
(voltage amplification ratio) 

Inverter A's gm relatively reduces to (3), and load 
resistance Rz of equation (2) also decreases, 
which prevents or stops oscillation. 

Reducing inverter B's gain G increases gm 
according to (3). When resistance RL is added, 
inverter B's gain G can be reduced since the 
bias voltage deviates from the maximum gain 
pOint. 

However, applying resistance RL reduces the 
gain of oscillation inverter A itself. Too small RL 
results in adverse effects. A stimulation result of 
RL:s optimized value is shown in Fig. 5. This is a 
transfer curve showing the change of oscillation 
circuit loop gain due to presence or absence of 
RL. It indicates that RL from 2-100 Mohm gives 
sufficient gain. However, optimum RL is 10 or 
less due to substrate leak current. 2-5 Mohm is 
best. 

~HITACHI 
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Rf 

(a) Quartz oscillation circuit 

C Rz 

L Re 

(b) Equivalent circuit 

Fig. 1 Quartz oscillation circuit and 
equivalent circuit 

EXTAL 

Fig. 2 Oscillation stop countermeasure 

LSI 

Quartz 

XTAL 
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Cm 
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)---~ To internal circuit 

1---, , 
Ci::::: 

7lT 

Rf 

Fig. 3 Practical oscillation circuit 

Rf = 1 Mohm 

R1> R2 = 500 ohm (ESD protective resistance) 

Vout 

Fig. 4 Inverter transfer curve 
(Input/output voltage characteristics) 

Bias voltage moves to the left on the 
transfer curve by adding RL 
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Supplementary Description 
(1) Inverter parasitic capacitance 

The inverter consists of a MOS transistor as 
shown in Fig. A. The MOS transistor has 
parasitic capacitance between its gate and 
drain, and called "mirror capacitance" of the 
inverter. It is generated since a diffusion 
layer spreads under the gate during drain 
formation (Fig. 8). 

(2) Inverter gain and bias current 

The maximum inverter gain is achieved 
when an inverter is biased by the voltage 
level where input voltage is equal to output 
voltage. The maximum inclination point of 
the transfer curve of Fig. C corresponds to 
the maximum gain poirit. This voltage is 
called logic threshold voltage VLT. 

(3) Oscillation circuit loop gain 

Gain of an oscillation circuit with open loop 
modification (Fig. D) is represented as 
follows: 

1280 

GL=~ 
I V, I 
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VIN 

I 

~ 
CM~~ 

CN 
~--
, 

C 

VOUT 

Gate 

Substrate 

Drain 

(Diffusion) 

Fig. A Inverter circuit Fig. B MOS transistor cross section 

Vout 

Vin = Vout 

VLT (Maximum Gain) 

Fig. C Inverter transfer curve 

r r 
Fig. 0 Open-loop modification of oscillation 

circuit 
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3. Wide Thmperature 
Range Specifications 

-40°C to +85°C a Version) 

The wide temperature range specifications for HD6301 and HD6303 devices are the same as 
the standard temperature range specifications, unless otherwise noted in Table I. The 
J version generic ordering number ends with letter J after the package designation, e.g., 
HD6301V1PJ. 

Table I-Summary of Differences Between Standard and J Version Specifications. 

DEVICE TYPE SYMBOL STANDARD VERSION JVERSION 

Ta 0- +70oc -40°C - +BSoC 

HD6301Vl TAHL 20 (min.) 30 (min.) 
HD6303R 

DP-40, CP-44, CP-S2, Dp·40, CP-44, CP-S2, 
Package 

FP-S4, CG-40 FP-S4' 

HD6301XO Ta 0- +70oC -40°C - +SsoC 
HD6303X Package DP-64S, CP-6t1, FP-SO DP·64S, CP-6S, FP·SO· 

Ta -20°C - + 70°C -40°C - +SsoC 

(I = 1, 1.S, 2 MHz) 10 S 
THLR 

(I = 3 MHz) S S 

HD6301Y0 TTXO 220 240 
HD6303Y RES,STBY Vee -0.5 Same as standard 

V1H EXTAL Vee x 0.7 Same as standard 

Other Inputs 2.0 2.1 

Package DP-64S, CP·6B, FP-64 Dp·64S, CP-6S, FP-64' 

• Please contact Hitachi Sales Office. 
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WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO + 85°C 

(J VERSION) 

HD6301V1, HD63A01V1, 
HD63B01V1 

The HD6301VI is an B-bit CMOS single-chip microcom­
puter unit, Object Code compatible with the H06801. 4kB 
ROM, 128 bytes RAM, Serial Communication Interface (SCI), 
parallel I/O ports and multi function timer are incorporated 
in the HD6301 VI. It is bus compatible with HMCS6800. Ex· 
ecution time of key instructions are improved and several 
new instructions are added to increase system throughput. 
The HD6301VI can be expanded up to 6Sk words. Like the 
HMCS6800 family, I/O level "is TIL compatible with +S.OV 
single power supply. As HD6301VI is fabricated by the ad· 
vanced CMOS process technology, power dissipation is extreme· 
ly reduced. In addition to that, HD6301VI has Sleep Mode and 
Standby Mode at lower power dissipation mode. Therefore" 
flexible low power consumption application is possible. 

• FEATURES 
• Object Code Upward Compatible with HD6S01 Family 
• Abundant On-Chip Functions Compatible with HD6S01VO; 

4kS ROM,128 Bytes RAM,29 Parallel I/O Lines, 2 Lines of 
Data Strobe, 16·bit Timer, Serial Communication Interface 

• Low Power Consumption Mode: Sleep Mode, Standby Mode 
• Minimum Instruction Execution Time 

l#s (f=lMHzl, 0.67#s (f=1.5MHzl, 0.5IIs (f=2MHzl 
• Bit Manipulation, Bit Test Instruction 
• Protection from System Upset: Address Trap, On·Code Trap 
• Up to 65k Words Address Space 
• Wide Operation Range 

f=O.l to 2.0MHz (Vcr.=5V±10%) 

• TYPE OF PRODUCTS 

Type No. Bus Timing 

HD6301Vl 1 MHz 

HD63A01Vl 1.5 MHz 

HD63B01Vl 2MHz 

• GENERIC PART NUMBER 

HD6301V1PJ,HD63A01V1PJ,HD63B01V1PJ 

HD6301V1LJ, HD63A01V1LJ, HD63B01V1LJ" 

HD6301V1CPJ,HD63A01V1CPJ,HD63B01V1CPJ 

HD6301V1PJ, HD63A01V1PJ, HD63B01V1PJ 

HD6301V1LJ, HD63A01V1LJ, HD63B01V1LJ" 

(CP·44) 

HD6301V1CPJ, HD63A01V1CPJ, HD63B01V1CPj 

(CP·S2) 

HD6301 V1 F', HD63A01V1 F', HD63B01 V1 F' 

(FP·S4) 

• Contact Hitachi Sales Office 
•• HD63B01 V1 LJ Operates Only In Single Chip Mode 

~HITACHI 
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HD6301V1, HD63A01V1, HD63B01V1 

• PIN ARRANGEMENT 
• HD6301V1PJ, HD63A01V1PJ, 

HD63B01 V1 PJ (DP-40) 

se. 
se, 
P~ 

P" 
P" 
P" 
P" 
P" 
p" 
PH 

P" 

--. _______ .r- vee 

(Top View) 

• BLOCK OIAGRAM 

P,. 
PH 
P" p]) ... 
P" 
p)'!J-
P" Ie: 

SC,4' 

P •• P., 
p., 
P" 
P .. 
P" 
P" 
P" 

Pori 
4 

• HD6301V1LJ, HD63A01V1LJ, 
HD63B01V1LJ (CP-44) 

(Top Viewl 

P,. 
P2I 
P" 
P" 
p" 

~HITACHI 

WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO + 85°C 

(J VERSION) 

• HD6301V1CPJ, HD63A01V1CPJ, 
HD63B01V1CPJ (CP-52) 

RTI 

'"'" P~ 

P" 

P" 

P" 

P" 
NC 

P" 

P" 

P" 

• HD6301V1F*, HD63A01V1F*, 
HD63B01V1 F* (FP-54) 

<NC> 

<NC> 

RES 
STay 

<NC> 

P" 

P" 

P" 
P" 
P" 

<NC> 

<NC> 

P" 
P" 

P" 
<NC> 

P" 

*Contact Hitachi Sales Office 

<NC> 

<NC> 

<NC> 

<NC> 

P" 
Po> 

P" 
P" 
P" 
P" 
<NC> 

<NC> 

P" 

P" 

P" 
<NC> 

<NC> 
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WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO + U5°C 

(J VERSION) 

HD6301V1, HD63A01V1, HD63B01V1 

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value Unit 

Supply Voltage Vee -0.3 - + 7.0 V 

Input Voltage Vin -0.3 - Vee +0.3 V 

Operating Temperature * Topr -40 to +85 DC 

Storage Temperature Tstg -55 to +150 DC 

(NOTE) This product has protection circuits in input terminal from high static electricity voltage and high electric field. 
But be careful not to apply overvoltage more than maximum ratings to these high input impedance protection circuits. To 
assure the normal operation. we recommend Vin, Vout: Vss :5 (Vin or Vouu :s Vee. 

*K version (-40 to + 12SDC) available. Contact sales office. 

• ELECTRICAL CHARACTERISTICS 

• DC CHARACTERISTICS IVee = 5.0V±10%, Vss = OV, Ta = -40 to +85 DC, unless otherwise noted.) 

Item Symbol Test Condition min typ max 

RES, ST8Y Vee-0.5 -
Vee 

Input "High" Voltage EXTAL V'H Vee xO.7 -
+0.3 

Other Inputs 2.0 -
Input "Low" Voltage All Inputs V'L -0.3 - 0.8 

Input Leakage Current NMI, iRQ., m, STBY lI in I V'n =0.5-Vee-0.5V - - 1.0 

Three State loff-state) p.o-P17 , P20-P2., 
IiTS,I V in = 0.5-Vee -0.5V - - 1.0 

Leakage Current P30-P37 , P4Q-P'7, TS3 
IOH = -200J1.A 2.4 - -

Output "High" Voltage All Outputs V OH 
IOH - -10J1.A Vee- 0.7 --

Output "Low" Voltage All Outputs VOL IOL = 1.6mA - - 0.55 

Input Capacitance All Inputs Cin 
Vin=OV, f= 1.0MHz, - - 12.5 
Ta = 25°C 

Standby Current Non Operation lee V'L(STBY) = 0 - 0.6V - 2.0 15.0 

V'H(RES) = Vee- 0.5-
Vee V 

V,dRES) = 0 - 0.6V 

Current Dissipation· 
Operating If=l MHz··) - 6.0 10.0 

lee 
Sleeping If=l MHz··) 1.0 2.0 -

RAM Stand·By Voltage V RAM 2.0 - -

• VIH,min'" Vcc-'1.0V. VIL max = O.8V 

•• Current Dissipation of the operating or sleeping condition is proportional to the operating frequency. So the typo or max. 
values about Current Dissipations at f = x MHz operation are decided according to the following formula; 

typo value (I· x MHz) • tYP. value (I - 1 MHz) • x 
max, value tf· x MHz) c max. value If • 1 MHz) x x 

(both the sleeping and operating) 

~HITACHI 
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V 

V 

J1.A 

J1.A 

V 

V 

V 

pF 

J1.A 

mA 
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HD6301V1, HD63A01V1, HD63B01V1 

• AC CHARACTERISTICS (Vee· 5.0V±10%, Vss = OV, Ta = -40 to + 8Soe, unless otherwise noted.) 

BUS ·TIMING 

Item 

Cycle Time 

Address Strobe Pulse Width 
"High" 

Address Strobe Rise Time 

Aadress Strobe Fall Time 

Adpress Strobe Delay lime 

Enable Rise Time 

Enable Fall Time 

Enable Pulse Width "High" Level 

Enable Pulse Width "Low" Level 

Address Strobe to Enable Delay 
Time 

Address Delay Time 

Address Delay Time for Latch 

Write 
Data Set·up Time 

Read 

Data Hold Time 
Read 

Write 

Address Set·up Time for Latch 

Address Hold Time for Latch 

Address Hold Time 

Ao - A, Set·up Time Before E I Non·Multiplexed 
Peripheral Read Bus 
Access Time I 

MUltiplexed Bus 

Oscillator stabilization Time 

Processor Control Set·up Time 

PERIPHERAL PORT TIMING 

Item 

Peripheral Data Port 1, 2, 3, 4 
Set·up Time 

Peripheral Data Port 1,2,3,4 
Hold Time 

Oelay Time, Enable Positive 
Transition to OSJ Negative 
Transition 

Delay Time, Enable Positive 
Transition to ~ Positive 
Transition 

Delay Time, Enable Nega-I Port 1 
tive Transition to Peri- 2' 3 ,; 
pheral Data Valid ' , 

Input Strobe Pulse Width 

Input Data Hold Time I Port 3 

Input Data Setup Time I Port 3 

· Excopt P21 

• 'Refer to Pages 189-190 
••• Refer to Pages 159-160 

Test 
Symbol Can· 

dition 

t cvc 

PWASH 

tASr 

tAS! 

tASO 

tEr 

tEl 

PWEH 

PWEL 

tASEO 

~ 
tA02 

Fig: .5.1 

tAOL Fig: .5.2 
tosw 

tOSR 

tHR 

tHW 
tASL 

tAHL 

tAH 

tASM 

(tACCN) 

(tACCM 

tRC Fig.2·7-1 .. , 
tpcs Fig.2-B-l 

Test 
Symbol Con-

dition 

tposu Fig. 5-3 .. 
tpOH Fig. 5-3 

tOSOl Fig. 5-5 .. 
taS02 Fig. 5-5 .. 

tpwo Fig .• ~-4 

lpwlS Fig~;-6 

tlH Fig~~-6 

tiS Fig .• ~-6 

HD6301Vl HD63A01Vl HD63B01Vl 

min typ max min typ max min typ max 

1 - 10 0.666 - 10 0.5 - 10 

220 - - 150 - - 110 - -
- - 20 - - 20 - - 20 

- - 20 - - 20 - - 20 

60 - - 40 - - 20 - -
- - 20 - - 20 - - 20 

- - 20 - - 20 - - 20 

450 - - 300 - - 220 - -
450 - - 300 - - 220 - -

60 - - 40 - - 20 - -
- - 250 - - 190 - - 160 

- - 250 - - 190 - - 160 

- - 250 - - 190 - - 160 

230 - - 150 - - 100 - -
80 - - 60 - - 50 - -

0 - - 0 - - 0 - -
20 - - 20 - - 20 - -
60 - - 40 - - 20 - -
30 - - 20 - - 20 - -
20 - - 20 - - 20 - -

200 - - 110 - - 60 - -

- - 650 - - 395 - - 270 

- - 650 - - 395 - - 270 

20 - - 20 - - 20 - -
200 - - 200 - - 200 - -

HD6301Vl HD63A01VI HD63B01VI 

min typ max min typ max min typ max 

200 - - 200 - - 200 - -

200 - - 200 - - 200 - -

- - 300 - - 300 - - 300 

- - 300 - - 300 - - 300 

- - 300 - - 300 - - 300 

200 - - 200 - - 200 - -
150 - - 150 - - 150 - -

0 - - 0 - - 0 - -

~HITACHI 

WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO + 85°C 

(J VERSION) 

Unit 

IlS 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
ns 

ns 

ns 
ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ms 

ns 

Unit 

ns 

ns 

ns 

ns 

os 

ns 

ns 

ns 
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WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO +85°C 

(J VERSION) 

TIMER, SCI TIMING 

Item 

Timer Input Pulse Width 

Delay Time, Enable Positive 
Transition to Timer Out 

SCI Input Clock Cycle 

SCI Input Clock Pulse Width 

MODE PROGRAMMING 

Item 

RES "low" Pulse Width 

Mode Programming Set·up Time 

Mode Programming Hold Time 

""Refer to Pages 189-190 

1288 

Test 
Symbol Con-

dition 

tpWT 

tTOD FI9 ... S-7 

t Scve 

tpWSCK 

Test 
Symbol Con-

dition 

PW ASTL 

tMPS Flg;.S-S 

tMPH 

HD6301V1, HD63A01V1, HD63B01V1 

HD6301Vl HD63A01Vl HD63B01Vl 
Unit 

min typ .max min typ max min typ max 

2_0 - - 2_0 - - 2.0 - - tCYC 

- - 400 - - 400 - - 400 ns 

2.0 - - 2.0 - - 2.0 - - tCyc 

0.4 - 0.6 0.4 - 0.6 0.4 - 0.6 tSeyc 

HD6301Vl HD63A01Vl HD63B01Vl 
Unit 

min typ max min typ max min typ max 

3 - - 3 - - 3 - - tCYC 

2 - - 2 - - 2 - - tCYC 

150 - - 150 - - 150 - - ns 

~HITACHI 



HD6301XO, HD63A01XO, 
HD63B01XO 

The HD6301XO is a CMOS single-chip microcomputer unit 
(MCU) which includes a CPU compatible with the HD6301Vl, 
4k bytes of ROM, 192 bytes of RAM, 53 parallel 110 pins, a 
Serial Communication Interface (SCI) and two timers on chip_ 

• FEATURES 
• Instruction Set Compatible with the HD6301V1 
• Abundant On-chip Functions 

4k Bytes of ROM, 192 Bytes of RAM 
53 Parallel 110 Ports 
16-Bit Programmable Timer 
8-Bit Reloadable Timer 
Serial Communication Interface 
Memory Ready 
Halt 
Error-Detection (Address Trap, Op Code Trap) 

• Interrupts ___ 3 External, 7 Internal 
• Operation Mode 

Mode 1 ___ Expanded (Internal ROM Inhibited) 
Mode 2 ___ Expanded (Internal ROM Valid) 
Mode 3 ___ Single-chip Mode 

• Low Power Dissipation Mode 
Sleep 
Standby 

• Wide Range of Operation 
Vcc = 5V±10%( 1=0.1 to 1.0MHz: HD6303Y ) 

1 = 0.1 to I.SMHz: HD63A03Y 
1 = 0.1 to 2.0MHz: HD63B03Y 
1 = 0.1 to 3.0MHz : HD63C03Y 

• GENERIC PART NUMBER 

HD6301XOPJ,HD63A01XOPJ,HD63B01XOPJ 

HD6301XOCPJ,HD63A01XOCPJ,HD63B01XOCPJ 

HD6301XOPJ, HD63A01XOPJ, 
HD63B01XOPJ 

HD6301 XOCPJ, HD63AOl XOCPJ, 
HD63B01XOCPJ 

(CP-68) 

HD6301XOF', HD63A01XOF*, 
HD63BOl XOF' 

(FP-80) 

• Contact Hitachi Sales Office 

~HITACHI 

WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO + 85°C 

(J VERSION) 
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WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO + 85°C 

(J VERSION) 

• PIN A",RANGEMENT 

HD6301XO, HD63A01XO, HD63B01XO 

• HD6301XOPJ, HD63A01XOPJ, HD63B01XOPJ HD6301XOCPJ,HD63A01XOCPJ 
HD63B01XOCPJ 

• HD6301XOF·, 
HD63A01XOF· , 
HD63B01XOF· 

1290 

v .. 
XTAL 

EXTAl . 
MP, 
MP, 
liES . 

STBY 
NMi 
PM' 
P" 
P" , 
Pu I 

P" 
P" 
PH 

P" 
P" 
P" 
P" 
P" 
Po. , 
p .. 
p .. 

P" 

P" 
P" 
P" 
P" 
P" 
p .. 

p .. , 

0 

P., 

P" 
P., 

P" 
p .. 

P" 
p .. 

P" ...... _____ ~v" 

(Top View) 
(DP.64S) 

• BLOCK DIAGRAM 

I',.rnn, ~~i~ purr ... " 
P~riSClICJ 

"nCR., 
P"lTx) 

"nCTout21 
P..tT_31 
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'" ... ... 
'" 

o 
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~~f~~~~~g~~~~~~~~ 

(Top View) 

(CP·6S) 

".1; 
~:c. 

ft;j{~5!l .. :':l~l':: 
~ :: .... :: 

(Top View) 
(FP·SO) 

·Contact Hitachi Sales Office 
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HD6301XO, HD63A01XO, HD63B01XO 

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value Unit 

Supply Voltage Vee -0.3 - + 7.0 V 

Input Voltage Vin -0.3 - Vee +0.3 V 

Operating Temperature Topr -40 to +85 °C 

Storage Temperature Tstg -55 to + 150 °C 

(NOTE) This product has protection circuits in input terminal from high static electricity voltage and high electric field. 

WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO + 85°C 

(J VERSION) 

But be careful not to apply overvoltage more than maximum ratings to these high input impedance protection circuits. To 
assure the normal operation, we recommend Yin. Vout: VSS .::5 (Vin or Vout) .::5 Vee. 

• ELECTRICAL CHARACTERISTICS 

• DC CHARACTERISTICS (Vee = 5.DV±lD%, Vss = DV, Ta = -40 to +85°C, unless otherwise noted.) 

Item Symbol Test Condition min 

RES,STBY Vee-O.S 
Input "High" Voltage EXTAL V IH Vee xO.7 

Other Inputs 2.0 

Port 22 VIH 2.2 

Input "Low" Voltage All Inputs V IL -0.3 

Input Leakage Current NMI, RES, STBY, 
IIlnl Yin = 0.5-Vee-0.5V -MPo, MP., Port5 

Three State (off·state) 
Ports 1,2,3,4, 6, 7 IITsti Yin = 0.5- Vee-0.5V -Leakage Current 

IOH - -200p.A 2.4 
Output "High" Voltage All Outputs VOH 

IOH = -10p.A Vee-0.7 
Output "Low" Voltage All Outputs VOL IOL = 1.6mA -
Darlington Drive 

Ports 2, 6 -loH Vout = 1.5V 1.0 Current 

Input Capacitance All Inputs Cin 
Vin=OV,f= lMHz, 
Ta = 25°C -

Standby Current Non Operation ISTB -
Sleeping (f = lMHz") -

ISLP Sleeping (f = 1.5MHz··) -
Current Dissipation' 

Sleeping (f = 2MHz") -
Operating If = lMHz") -

Icc Operating (f = 1.5MHz··) -
Operating (f = 2MHz") -

RAM Standby Voltage V RAM 2.0 

·VIH min· Vcc-1.OV. VIL max" O.SV (All output terminals are at no load,) 

··Current Dissipation of the operating or sleeping condition is proportional to the operating frequency. So the typo or max. 
values about Current Dissipations at x MHz operation are decided according to the following formula; 

typo value (I - x MHz) - typo valuo (I - 1 MHz) x x 
max. value (f - x MHz) - max. value (f - 1 MHz) x x 

(both the sleeping and operating) 

~HITACHI 

lyp max Unit 

-
- Vee V 

+0.3 -
- V 

- 0.8 V 

- 1.0 p.A 

- 1.0 p.A 

- - V 

- - V 

- 0.4 V 

- 10.0 mA 

- 12.5 pF 

3.0 15.0 p.A 

1.5 3.0 mA 

2.3 4.5 mA 

3.0 6.0 mA 

7.0 10.0 mA 

10.5 15.0 mA 

14.0 20.0 mA 

- - V 
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WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO +85°C 

(J VERSION) 

HD6301XO, HD63A01XO, HD63B01XO 

• AC CHARACTERISTICS (Vee = S.OV±10%. Vss K OV. Ta = -40 to + as·c, unless otherwise noted.) 

BUS TIMING 

Symbol Test HD6301XO HD63A01XO HD63B01XO 
Item Condition min typ max min typ max min typ max 

Cycle Time tcyC 1 - 10 0.666 - 10 0.5 - 10 

Enable Rise Time tEr - - 25 - - 25 - - 25 
Enable Fall Time tEf - - 25 - - 25 - - 25 
Enable Pulse Width "High" Level' PWEH 450 - - 300 - - 220 - -
Enable Pulse Width "Low" Level' PWEL 450 - - 300 - - 220 - -
Address, R/WDelay Time' tAD - - 250 - - 190 - - 160 
Data Delay Time I Write toow - - 200 - - 160 - - 120 
Data Set-up Time I Read tOSA Fig. 1-1 

80 - - 70 - - 70 - -
Address, R/WHold Time' tAH " 80 - - 50 - - 35 - -

I Write' tHW 80 - - 50 - - 40 - -
Data Hold Time I Read 0 0 0 tHA - - - - - -
RD. WR Pulse Width' PWAW 450 - - 300 - - 220 - -
RJ:). WA Delay Time tAWO - - 40 - - 40 - - 40 
RD, WR Hold Time tHAW - - 30 - - 30 - - 25 
LIR Delay Time tOLA - - 200 - - 160 - - 120 
[fR Hold Time tHLA 10 - - 10 - - 10 - -
MR Set-up Time' tSMA 400 - - 280 - - 230 - -
MR Hold Time' tHMA Fig. 1-2 - - 90 - v 

40 - - 0 -.. 
E Clock Pulse Width at MR PWEMA - - 9 - - 9 - - 9 

Processor Control Set-up Time tpcs 
Fi!,J·l:3 
1-11,1-12 200 - - 200 - - 200 - -

Processo( Control Rise Time tpcr Fig. 1-2, - - 100 - - 100 - - 100 
Processor Control Fall Time tPCf 1-3'" ... - - 100 - - 100 - - 100 
BA Delay Time teA Fig. 1-3 •• - - 250 - - 190 - - 160 
Oscillator Stabilization Time tAC Fig. 1-12" 20 - - 20 - - 20 - -
Reset Pulse Width PWAST 3 - - 3 - - 3 - -
• These timings change in approximate proportion to tcyc. The figures in this characteristics represent those when tcyc is 

minimum (- in the high .. t speed operation). 

, 'Refer to Pages 466-469 

PERIPHERAL PORT TIMING 

Item Symbol Test HD6301XO HD63A01XO HD63B01XO 
Condition min typ max min typ max min typ max 

Peripheral Data 
Ports 2. 3. 5. 6 tposu Fig. 1-5 200 - - 200 - - 200 - -Set-upTime " 

Peripheral Data 
.i'orts 2, 3, 5. 6 tpOH Fig.I-S 200 - - 200 - - 200 - -Hold Time 

" 

Negative Transition to orts 1,2. 
Delay Time (Enable I P 

Peripheral Data Valid) 3.4.6,7 
tpwo Fig. 1-6 - -.. 300 - - 300 - - 300 

"Refer to Pages 466-469 

~HITACHI 
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/JS 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

/.IS 

ns 

ns 

ns 

ns 

ms 

teyc 

Unit 

ns 

ns 

ns 



HD6301XO, HD63A01XO, HD63B01XO 

TIMER SCI TIMING 

Test HD6301XO 
Item Symbol Condition min typ max 

Timer 1 Input Pulse Width tPWT Fig. 1-9* * 2.0 - -
Delay Time (Enable Positive 

tTOD Flg.H,I-B** - - 400 Transition to Timer Output) 

SCI Input I Async. Mode Fig. 1-9* * 1.0 - -
Clock Cycle I Clock Sync. tScvc 

Fig. 1-4. 1-9" 2.0 - -
SCI Transmit Data Delay 

tTXD - - 200 Time (Clock Sync. Mode) 

SCI Receive Data Set·up 
tSAX Fig. 1-4*' 290 - -Time (Clock Sync. Mode) 

SCI Receive Data Hold Time 
tHAX 100 - -(Clock Sync. Mode) 

SCI Input Clock Pulse Width tPWSCK 0.4 - 0.6 

Timer 2 Input Clock Cycle ttcvc 2.0 - -
Timer 2 Input Clock Pulse 

tPWTCK Fig. 1-9* * 200 - -Width 

Timer 1'2, SCI Input Clock 
tCKr - - 100 Rise Time 

Timer 1'2, SCI Input Clock 
tCKf - - 100 Fall Time 

• * Refer to Pages 466-469 

~HITACHI 

HD63A01XO 

min ~ max 

2.0 - -
- - 400 

1.0 - -
2.0 - -
- - 200 

290 - -

100 - -

0.4 - 0.6 

2.0 - -
200 - -

- - 100 

- - 100 

WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO + 85°C 

(J VERSION) 

HD63B01XO 
Unit 

min typ max 

2.0 - - tcvc 

- - 400 ns 

1.0 - - tcvc 
2.0 - - tCYC 

- - 200 ns 

290 - - ns 

100 - - ns 

0.4 - 0_6 tScyc 

2.0 - - tCYC 

200 - - ns 

- - 100 ns 

- - 100 ns 
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WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO +85°C 

(J VERSION) 

HD6301YO, HD63A01YO, 
HD63B01YO,HD63C01YO 

The HD6301 YO is a CMOS 8-bit single-chip microcomputer 
unit which contains a CPU compatible with the CMOS 8-bit 
microcomputer HD6jOIV, 16k bytes of ROM, 256 bytes of RAM, 
53 parallel 110 pins, Serial Communication Interface (SCD and two 
timers. 

• FEATURES 
• Instruction Set Compatible with the HD6301 VI 
• 16k Bytes of ROM. 256 Bytes of RAM 
• 53 Parallel 1/0 Pins 

(4B 1/0 Pins. 5 Output Pins) 
• Parallel Handshake Interface (Port 6) 
• Darlington Transistor Drive (Port 2. 6) 
• 16-Bit Programmable Timer 

Input Capture Register x 1 
Free Running Counter x 1 
Output Compare Register x 2 

• 8-Bit Reloadable Timer 
External Event Counter 
Square Wave Generation 

• Serial Communication Interface (SCI) 
Asynchronous Mode 18 Transmit Formats. Hardware Parity) 
Clocked Synchronous Mode 

• Memory Ready 
3 Kinds of Memory Ready 

• Halt 
• Error Detection 

(Address Error. Op-code Error) 
• 'Interrupt - External 3. Internal 7 
• Operation Mode 

Mode 1; Expanded Mode 
Unternal ROM Inhibitedl 
Mode 2; Expanded Mode 
Unternal ROM lIalid) 
Mode 3; Single Chip Mode 

• Maximum 65K Bytes Address Space 
• Low Power Dissipation Mode 

Sleep Mode 
Standby Mode (Hardware Standby. Software Standby) 

• Minimum Instruction Execution Time - O.5.u-s (f = 2MHz) 
• Wide .Range of Operation 

{
'''''001 to 1.0MHz: HD6301YO :} 

Vcc=5V± 1 0% l~g~ :~~:~~~~: ~g~~~g1~g 
f=0.1 to3.0MHz: HD63CQ1YO 

• GENERIC PART NUMBER 

HD6301YOPJ, HD63A01YOPJ, HD63B01YOPJ, HD63C01YOPJ 

HD6301YOCPJ, HD63AA01YOCPJ, HD63B01YOCPJ, HD63C01YOCPJ . 

HD6301YOPJ, HD63A01YOPJ, 
HD63B01YOPJ,HD63C01YOPJ 

(DP·64S) 

HD6301YOCPJ, HD63A01YOCPJ, 
HD63B01YOCPJ,HD63C01YOCPJ 

(CP·68) 

HD6301YOF*, HD63A01YOF*, 
HD63B01YOF*,HD63C01YOF* 

(FP·64) 

'Contact Hitachi Sales Office 

~HITACHI 
1294 



HD6301YO,HD63A01YO,HD63B01YO,HD63C01YO 

• PIN ARRANGEMENT 
• HD6301YOPJ,HD63A01YOPJ, 

HD63B01YOPJ,HD63C01YOPJ 

V,. 1 

XTAL 2 
EXTAL 3 

STBY 7 

NMi • 

(Top View) 
(DP.64S) 

~HITACHI 

WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO + 85°C 

(J VERSION) 

• HD6301YOCPJ, HD63A01YOCPJ, 
HD63B01YOCPJ,HD6301YOCPJ 

o 

~~~O_NM~~~~W~ -NM M..., "<1""'", .., 

(Top View) 
(CP·68) 

• HD6301YOF*, HD63A01YOF*, 
HD63B01YOF*,HD63C01YOF* 

;;;:;; , 
'1. J 

(Top View) 
(FP·64) 

* Contact Hitachi Sales Office 

1!' '. 
~'" 
~:.: 

44 P.o 
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WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO + 85°C 

(J VERSION) 

• BLOCK DIAGRAM 

P,.(T1n , 
P,,(TN,' 
P"CSCllO 
P,.CA. , 
P .. CT. , 
P,,(TN" 
P .. (TN,' 
P.,CTCll!' 

PIOCIIRI, , 
p.,CIIRI, , 
P .. CMA , 
P •• C~' 
P .. CIB , 
P .. COS , 
p .. 
I'll 

'OD 
PII 
I'll 
Po, 
I'll 
I'i. 

'H-
10 .. 

1296 

Vcc-
V.I ..--. v •• ___ 

'" Ii: 
0 
a. 

• Ii: 
2 

HD6301YO,HD63A01YO,HD63B01YO,HD63C01YO 

N 

i 
::& .., . i 'll 

::& ::& 

l l 
p,o/Im 
P,,/WA 
P"/A/W 
p,oIrm 
P,./SA 

Poo/D. 
P,,/D, 
P,,/D, 
P,oID, 
P,JD. 
P .. /D. 
P,JD. 
P,,/D, 

p,o/Ao 
PIllA, 
PIllA, 
P,JlA, 
p,./Ao 
POI/A. 
p,oIA. 
P,,/A, 

P.oIA. 
PulA. 
P .. /A,. 
P.JlA" 
P •• /Au 
P •• /A" 
PII/A,. 
P"/A" 
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HD6301YO, HD63A01YO, HD63B01YO, HD63C01YO WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO + 85°C 

(J VERSION) 

Electrical Characteristics HD6301YO, HD63A01YO, HD63B01YO, and HD63C01YO 
Absolute Maximum Ratings 

Item Symbol Value Unit 

Supply voltage Vee -0.3 to +7.0 V 

Input voltage Vin -0.3 to Vee+0.3 V 

Operating temperature Topr -40 to +85 'C 

Storage temperature Tstg -55 to +150 'C 

Note: This product has protection circuits in input terminal from high static electricity voltage and high electric field. 
But be careful not to apply overvoltage more than maximum ratings to these high input impedance protection circuits. To assure the 
normal operatiol\ we recommend Vln • VOU!: Vss:i (V ln or Vou,) ::'Vcc. 

Electrical Characteristics 

DC Characteristics 
(Vee = 5.0 V ± 10%, f = 0.1 to 3.0 MHz, VSS = OV, Ta = -40 to +85°e, unless otherwise noted.) 

Item Symbot Min Typ Max Unit Test Condition 

Input high voltage RES, STBY, V,H Vee-0.5 Vec+0.3 V 

EXTAL Vee X O.7 Vee+0.3 V 

Other inputs 2.1 Vee+0.3 V 

Input low voltage All other inputs V,L -0.3 0.8/0.63 V 

Input leakage current RES, NMI, STBY, I!;nl 1.0 J-IA V,n=O.S to Vee-O.S V 
MPO, MP, 

Three state AO-A15, 00-07, RD, 
leakage current WR, R/W, Porls2,5,6 

IITsd 1.0 J-IA V;n=O.S to Vee-O.S V 

Output high voltage VOH 2.4 V IOH=-200J-lA 
All Oulpuls 

Vee-0.7 V IOH=-10 J-IA 

Output low voltage All Outputs VOL 0.4 V IOL-1.6 mA 

Darlington drive 
current 

Ports 2, 6 -IOH 1.0 10.0 rnA Vout=1.S V 

Input capaCitance All other inputs Cin 12.= pF V;n=O V, 1=1 MHz, 
Ta=2S'C 

Standby current Not operating ISTB 3.0 IS.0 J-IA 

Current dissipation! ISLP I.S 3.0 rnA Sleeping (1=1 MHz2) 

2.3 4.S rnA Sleeping (1=1.5 MHz2) 

3.0 6.0 mA Sleeping (1=2 MHz2) 

4.5 9.0 rnA Sleeping (f=3 MHz» 

lee 7.0 10.0 rnA Operating (1= 1 MHz2) 

10.S IS.0 rnA Operating (I=I.S MHz2) 

14.0 20.0 rnA Operating (1=2 MHz2) 

21.0 30.0 rnA Operating (f=3 MHz2) 

RAM standby voltage VRAM 2.0 V 

Notes: 
1. VIII min=V,,--1.0V. VII_ max=O.8V (All output terminals are at no load,) 
2. Current dissipation of the operating or sleeping condition is proportional to the operating frequency. So the tyPo or max. values about 

current dissipations at x MHz operation are decided according to the following formula: 
typo value (1=.11' MHz) =typ. value (f:;: 1 MHz) x x 
max. value (f=xMHz) ;:;;max. value (1=1 MHz)xJC 

(both the sleeping and operating) 

3. In case 01 SCLK ;nput. V,L = 0.6V (- 20°C - O'C) 

~HITACHI 
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WIDE TEMPERATURE HD6301YO,HD63A01YO,HD63B01YO,HD63C01YO 
SPECIFICATIONS 
-40°C TO +85°C 

(J VERSION) 

AC Characteristics 
(Vcc= 5.0V ± 100/0, f= 0.1 to 3.0 MHz, Vss =0 V, Ta =-40 to + 85°C, unless otherwise noted) 

Bus Timing 

HD6301YO HD63A01YO HD63B01YO HDe3C01YO 

Item Symbol Min r,p II .. IIln r,p M •• Min r,p M •• IIIIn Typ - Unit 
Test 
Condition 

Cycle time Icyc 10 0.666 10 0.5 10 0.333 10. ~s Flg.I·P 

Enable ris. time tE, 25 25 25 20 ns 

Enab*e fall time tEl 25 25 25 20. ns 

Enable pulse width high level l PWEH 450 300 220 140 ns 

Enab'e pulse width low level I PWEl 450 300 220 140 ns 

Addres~ R/W delay time1 tAO 250 190 160 120 ns 

Data delay time (Write) tDOW 200 160 120 100 ns 

Data set·up time (R .. d) tOSR 80 70 60. 50 ns 

Address. R/W hotd timel tAH 80 50 40 20 ns 

Data hold timer (Write) I tHW 80 50 40 20 ns 

(Read) tHR 0 0 0 ns 

RD. WR pulse width! PWRW 450 300 220 140 ns 

RD, WR delay time tRWO 40 40 40 40 ns 

RD, WR hold time tHRw 20. 20. 20. 20. ns 

UR delay time IOlR 200 160 120 80 ns 

UR hold time tHLR ns 

Peripheral read access tbne 1 tACC 180 ns 

MR set·up timel ISMR 400 280 230 170. ns Fig. 1·2" 

MR hold time1 tHMR 100 70. 50 25 ns 

E clock pulse width at MR PWEMR 9 9 ~s 

Processor con ..... • "'l!t·up time tpcs 200 200 200 100 ns 
Figs.I-3. 

1·13,1-14' 

Processor control rise time tpc< 100 100 100 50 ns 
Figs. 1·2, 
1-13' 

Processor contr~ fall time tpCf 100 100 100 50 ns 

BA delay time tBA 250 190 160 120 ns Flg.I-3' 

Oscillator stabitization time tRC 20 20 20 20 ms Fig. 1-14' 

Reset pulse width PWRST Ic,c 

Note: 1. These timings chinge in approximate proportion to lcyc. The figures in this characteristics represent those when tcyc is minimum (=in 
the hilhest .speed operation). 

*Refer to Pages 611-614 
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HD6301YO, HD63A01YO, HD63B01YO, HD63C01YO WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO +85°C 

(J VERSION) 

Peripheral Port Timing 

HD6301Y0 HD63A01Y0 HD63B01YO HD63C01YO 
Test 

Item Symbol Min Typ Max Min Typ Max Min Typ Max Min Typ Max Unit Condition 

Peripheral data (Ports 1, 2, 3, 
tposu 200 200 200 200 ns Fig. l-S' set-up time 4, S, 6) 

Peripheral data (Ports 1, 2, 3, 
tpoH 200 200 200 200 ns hold time 4, S, 6) 

Delay time (From 
(Ports 1, 2, 3, 

enable fall edge tpwo 300 300 300 300 ns Fig. 1-6' 
peripheral output) 

4, S, 6, 7) 

Input strobe pulse 
tPWIS 200 200 200 200 ns Fig. 1-10-width 

Input data hold 
(Port 6) tlH lS0 lS0 lS0 lS0 ns 

time 
Input data set-up 

(Port 6) tiS 100 100 100 100 ns time 

Output strobe 
tOS01 200 200 200 200 ns Fig. 1-11' time 

tOS02 

• Refer to Pages 611-614 

Timer, SCI Timing 

HD6301Y0 HD63A01YO HD63B01Y0 HD63C01Y0 
Test 

Item Symbol Min Typ Max Min Typ Max Min Typ Max Min Typ Max Unit Condition 

Timer 1 input pulse width tPWT 2.0 2.0 2.0 2.0 teye Fig. I-g' 

Delay time (enable positive 
tTOO 400 400 400 400 ns Fig. 1-7, 1-8' transition to timer output) 

SCI input 
(Async. mode) tSeye 1.0 1.0 1.0 1.0 teye Fig. I-g' 

clock cycle 
(Clock sync.) 2.0 2.0 2.0 2.0 teye Fig. 1-4' 

SCI transmit data delay 
tTXO 240 240 240 240 ns Fig. 1-4' time (Clock sync. mode) 

SCI receive data set-up 
tSRx 260 260 260 260 ns time (Clock sync. mode) 

SCI receive data hold time 
tHRX 100 (Clock sync. mode) 100 100 100 ns 

SCI input clock pulse width tpWSCK 0.4 0.6 0.4 0.6 0.4 0.6 0.4 0.6 tSeye Fig. I-g' 

Timer 2 input clock cycle tteye 2.0 2.0 2.0 2.0 teye 

Timer 2 input clock pulse width tpWTCK 200 200 200 200 ns 

Timer 10 2, SCI input clock 
tCKr 100 100 100 SO ns rise time 

Timer 10 2, SCI input clock 
tCKf 100 100 100 SO ns fall time 

• Refer to Pages 611-614 
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WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO +85°C 

(J VERSION) 

The HD6303R is an 8·bit CMOS micro processing unit 
which has the completely compatible instruction set with the 
HD6301VI. 128 bytes RAM, Serial Communication Interface 
(SCI), parallel 1/0 ports and multi function timer are incorpora· 
ted in the HD6303R. It is bus compatible with HMCS6800 and 
can be expanded up. to 65k words. Like the HMCS6800 family, 
1/0 levels is TIL compatible with +5.0V single power supply. 
As the HD6303R is CMOS MPU, power disSipation is extremely 
low. And also HD6303R has Sleep Mode and Stand.by Mode 
as lower power dissipation mode. Therefore, flexible low power 
consumption application is possible. 

• FEATURES 
• Object Code· Upward Compatible with the HD6BOO. HD68Dl. 

HD6802 

• Multiplexed Bus (Do-D,/Ao-A,l. Non Multiplexed Bus 
,. Abundant On-<:hip Functions Compatible with the 

HD6301Vl; 128 Bytes RAM. 13 Parallel I/O Lines. 16·bit 
Timer. Serial Communication Interface (SCI) 

• Low Power Consumption Mode; Sleep Mode. Stand·By Mode 

• Minimum Instruction Execution Time 
l/A1 (t-1MHz). O.67j1$ (t-1.5MHz). O,5ps (f=2.OMHz) 

• Bit Manipulation. Bit Test Instruction 
• Error Detecting Function; Address Trap. Op Code Trap 

• Up to 65k Words Address Space 

• TYPE OF PRODUCTS 

Type No. BUI Timing 

HD6303R 1.0 MHz 

HD63AD3R 1.6 MHz 

HD63BD3R 2.0MH.z 

• GENERIC PART NUMBER 

HD6303RPJ,HD63A03RPJ,HD63B03RPJ 

HD6303RCPJ,HD63A03RCPJ,HD63B03RCPJ 

HD6303R, HD63A03R, 
HD63B03R 

HD6303RPJ, HD63A03RPJ, 
HD63B03RPJ 

HD6303RCPJ, HD63A03RCPJ, 
HD63B03RCPJ 

(CP·52) 

HD6303RF", HD63A03RF", 
HD63B03RF" 

(Fp·54) 

"Contact Hitachi Sales Office 
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HD6303R,HD63A03R,HD63B03R 

• PIN ARRANGEMENT 

• HD6303RPJ, HD63A03RPJ, 
HD63B03RPJ 

AS 

ANI 

.., ______ ~ Vee 

(Top View) 
(DP-40) 

• HD6303RCPJ, HD63A03RCPJ, 
HD63B03RCPJ 

Pll • 
P,. 
NC 

Ao/P,Q 
A,/PI1 1 
A;./P'l 

NC 

(Top View) 
(CP-52) 

O.jA. 
NC 

.. D!lA~ 

DuA, 
OJ/A, 
NC 

) A, 

A, 

A" 
NC 

• BLOCK DIAGRAM -' 

Address/ 
Data 
Buffers 

-'« 
~ ~;! ~ 1:!;ldl~ 
»Xww z~!a: 

~HITACHI 

WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO + 85°C 

(J VERSION) 

• HD6303RF*, 
HD63A03RF * , 
HD63B03RF' 

(Top View) 
(FP-54) 

49 d~C) 

.8 (Ne) 

47 (NC) 

.. 5 OIIA, 

... OJIAI 

.. D./A.. 

"2 0.,,,,. 
41 0'1 ..... 
.. e,IA, 

36 (Ne) 

31 A. 

)6 AI 

35 A,g 
34 (Ne, 

33 (Ne) 

* Contact Hitachi Sales Office 

':1~:t+== P20 t p" 
1-1-+,,"--- P 22 
I-I-++<~- P 23 

toi-++r.- P 2' 
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WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO + 85°C 

(J VERSION) 

HD6303R,HD63A03R,HD63B03R 

• ABSOLUTe MAXIMUM RATINGS 

Item Symbol Value Unit 

Supply Voltage VCC -0.3 - +7.0 V 

Input Voltage Vin -0.3 - VCC +0.3 V 

Operating Temperature' Topr -40 to +85 DC 

Storage Temperature Tstg -55 to + 150 DC 

(NOTE) This product has protection circuits in input terminal from high static electricity voltage and high electric field. 
But be careful not to apply overvoltage more than maximum ratings to these high input impedance protection circuits. To 
assure the normal operation, we recommend Vin• Vout: Vss S (Vin or Vout) :S Vee· 

OK version (-40 to + 125°C) available. Contact sales office . 

• DC CHARACTERISTICS (Vee = 5.0V±10%, Vss = OV, To = -40 to + BSoC, unless otherwise noted.) 

Item Symbol Test Condition min typ max 

RES, S'fif'i' Vee-0.5 -
Vee 

Input "High" Voltage EXTAL V'H Vee xO.7 - +0.3 
Other Inputs 2.0 -

Input "Low" Voltage All Inputs V'l -0.3 - O.B 

Input Leakage Current NMI, IRO., RES, STBY lI'n I V'n -0.5-Vee -o.5V - - 1.0 

Three State (off-state) P,o-P17 , P'O-P'4, II Ts ,1 V'n =0.5-Vee-o.5V 1.0 
Leakage Current 0 0 -0 7 , A.-A" 

- -

Output "High" Voltage All Outputs V OH 
IOH = -200p.A 2.4 - -
IOH - -10p.A Vee- 0.7 - -

Output "Low" Voltage All Outputs VOL IOl = I.SmA - - 0.55 

Input Capacitance All Inputs Cin 
V'n=OV, f= 1.0MHz, 
Ta = 25DC 

- - 12.5 

Standby Cu rrent Non Operation Ice V,~Y)=0-0.6V 
V'H(RES)=VCC- 0.5-
__ Vee V 

V'L(RES)=0-0.6V 

- 2.0 15.0 

Current Dissipation * 
ioperating(f=1 MHz") - 6.0 10.0 

lee 
Sleeping (f=1 MHz") 1.0 2.0 -

RAM Stand· By Voltage V RAM 2.0 - -
'V'H min = Vcc-1 . .oV, V'l max = O.BV 

•• Current Dissipation of the' operating or sleeping condition is proportional to the operating frequency. So the typo or max. 
values about Current Dissipations at f = x MHz operation are decided according to the following formula; 

tyP. value (I =xMHz) = typo value (I' 1MHz) xx 
max. value If = xMHz) = max. value (f "'" 1 MHz) x x 

(both the 'sleeping and operating) 

~HITACHI 
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HD6303R,HD63A03R,HD63B03R 

• AC CHARACTERISTICS (Vee = 5.0V±10%, Vss = OV, Ta = -40 to +85°C, unless otherwise noted.) 

BUS TIMING 

Item 

Cycle Time 

Address Strobe Pulse Width 
"High" 

Address Strobe Rise Time, 

Address Strobe Fall Time 

Address Strobe Delay Time 

Enable Rise Time 

Enable Fall Time 

Enable Pulse Width "High" Level 

Enable Pulse Width "Low" Level 

Address Strobe to Enable Delay 
Time 

Address Delay Time 

Address Delay Time for Latch 

Data Set-up Time 
Write 

Read 

Read 
Data Hold Time 

Write 

Address Set-up Time for Latch 

Address Hold Time for Latch 

Addrtss Hold Time 

Ao - A, Set·up Time Before E 

I I Non·Multiplexed 
Peripheral Read Bus 
Access Time I 

Multiplexed Bus 

Oscillator Slabil ization TIme 

Pr!lcessor Control Set·up Time 

PERIPHERAL PORT TIMING 

Item 

Peripheral Data. Port I, 2 Set·upTime 

'Peripheral Data Port 1,2 Hold Time 
Delay Time, Enable Nega-I Port 1 
tive Transition to Peri· 2' ' 
pheral Data Valid 

• Except Pu 

•• Refer tD Pages 189-190 
••• Refer to Pages 159-160 

Test 
Symbol Con· 

'dition 

tcyc 

PWASH 

tAs. 

tAS! 

tASD' 

tE. 

tEl 

PWEH 

PWEL 

tASED 
---
~ 
tAD2 Fig. 5·," 

tADL Fig. 5-2·· 

t DSW 

tDSR 

tHR 

tHW 

tASL 

tAHL 

tAH 

tASM 

(tACCN) 

(tACCM 

tRC Fig. 2-1-1 .. -
Ipes Fig. 2-8-1 

Test 
Symbol Con-

dition 

IpDSU Fig.s-a*· 

tpDH Fig. 5-3" 

tPWD Fig.5-S·'· 

HD6303R HD63A03R HD63B03R 

min typ max min typ max min typ max 

1 - 10 0.666 - 10 0.5 - 10 

220 - - 150 - - 110 - -
- - 20 - - 20 - - 20 

- - 20 - - 20 - - , 
20 

60 - - 40 - - 20 - -
- - 20 - - 20 - - 20 

- - 20 - - 20 - - 20 
450 - - 300 - - 220 - -
450 - - 300 - - 220 - -

60 - - 40 - - 20 - -
- - 250 - - 190 - - 160 
- - 250 - - 190 - - 160 

- - 250 - - 190 - - 160 

230 - - 150 - - 100 - -
80 - - 60 - - 50 - -

0 - - 0 - - 0 - -
20 - - 20 - - 20 - -
60 - - 40 - - 20 - -
30 - - 20 - - 20 - -
20 - - 20 - - 20 - -

200 - - 110 - - 60 - -
- - 650 - - 395 - - 270 

- - 650 - - 395 - - 270 

20 - - 20 - - 20 - -
200 - - 200 - - 200 - -

HD6303R HD63A03R HD63B03R 

min typ max min typ max min typ max 

200 - - 200 - - 200 - -
200 - - 200 - - 200 - -
- - 300 - - 300 - - 300 

~HITACHI 

WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO + 85°C 

(J VERSION) 

Unit 

ItS 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ms 

ns 

Unit, 

ns 

ns 

ns 
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WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO +85°C 

(J VERSION) 

TIMER, SCI TIMING 

Item 

Timer Input Pulse Width 

Delay Time, Enable Positive 
Transition to Timer Out 

SCI Input Clock Cycle 

SCI Input Clock Pulse Width 

MODE PROGRAMMING 

Item 

RES "low" Pulse Width 

Mode Programming Set·up Time 

Mode Programming Hold Time 

"Refer to Pages 189-190 

1304 

Test 
Symbol Con-

dition 

tpWT 

tTO O Fi9 ... 5-7 

tSeve 

tPWSCK 

Test 
Symbol Con· 

dition 

PW RSTL 

IMPS FI9;.5-8 

tMPH 

HD6303R,HD63A03R,HD63B03R 

HD6303R HD63A03R HD63B03R 
Unit 

min typ max min typ max min typ max 

2.0 - - 2.0 - - 2.0 - - toye 

- - 400 - - 400 - - 400 ns 

2.0 - - 2.0 - - 2.0 - - tCYC 

0.4 - 0.6 0.4 - 0.6 0.4 - 0.6 tScye 

HD6303R HD63A03R HD63B03R 

min typ max min typ max min typ 
Unit 

max 

3 - - 3 - - 3 - - toye 

2 - - 2 - - 2 - - Icye 

150 - - 150 - - 150 - - ns 

.HITACHI 



HD6303X, HD63A03X, 
HD63B03X 

The HD6303X is a CMOS 8-bit micro processing unit (MPU) 
which includes a CPU compatible with the HD630IVI, 192 
bytes of RAM, 24 parallel I/O pins, a Serial Communication 
Interface (SCI) and two timers on chip. 

II FEATURES 
II Instruction Set Compatible with the HD6301Vl 
II Abundant On-chip Functions 

192 Bytes of RAM 
24 Parallel 1/0 Ports 
16-Bit Programmable Timer 
B-Bit Reloadable Timer 
Serial Communication Interface 
Memory Ready 
Halt 
Error-Detection (Address Trap, Op Code Trap) 

II Interrupts ... 3 External, 7 Internal 
II Up to 65k Bytes Address Space 
" Low Power Dissipation Mode 

Sleep 
Standby 

II Minimum Instruction Execution Time 
1115 (f = 1 MHz). 0.67 115 (f = 1.5 MHz). 0.5115 (f = 2.0 
MHz) 

o Wide Operating Range 
VCC = 3 - 6V (f = 0.1 - 0,5MHz). 

f = 0.1 to 2.0 MHz (Vee = 5V ± 10%) 

II TYPE OF PRODUCTS 

Type No. Bus Timing 

HD6303X 1 MHz 

HD63A03X 1.5 MHz 

HD63B03X 2MHz 

.. GENERIC PART NUMBER 

HD6303XPJ,HD63A03XPJ,HD63B03XPJ 

HD6303XCPJ, HD63A03XCPJ, HD63B03XCPJ 

HD6303XPJ, HD63A03XPJ, 
HD63B03XPJ 

(DP-64S) 

HD6303XCPJ, HD63A03XCPJ, 
HD63B03XCPJ 

(Cp·68) 

HD6303XF* , HD63A03XF* , 
HD63B03XF* 

(FP-60) 

*Contact HItachi Sales Office 

~HITACHI 

WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO + 85°C 

(J VERSION) 
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WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO + 85°C 

(J VERSION) 

• PIN ARRANGEMENT 

• HD6303XPJ, HD63A03XPJ, 
HD63B03XPJ 

v. 
XTAL 

UTAl 1 

.', .. , 
OIl 

mv 

"'" " 
'" ' .. " 
'to ' 
'" ',,' '. ' 
Po. 1 

.::~ '" ' 
' .. 1 

'" 
'" '" '" 
'" 
'" ." '" '" 
'" ." '. ' .. 

0 

(Top View) 
(DP-64S) 

I~ .A 
0, 

0, 

0, 

0, 

0, 

0, 
, 0, 

A, 
A, 
A, 
A, 
A, 
A, 
A, 
A, 
v. 

' A, 
A, 

A" 
A .. 

fA" 

A" 
A .. 
A .. 

HD6303X, HD63A03X, HD63B03X 

• HD6303XCPJ, HD63A03XCPJ, HD63B03XCPJ 

'" 
'" '" 
'" 

'" 

~~w~igl,M_~I~!~6. 
... _ <l> " 

o 

(Top View) 
(CP-68) 

U, 

)9 D. 
0, 

54 He .. 

• HD6303XF', HD63A03XF', 
HD63B03XF' 

'ijMf • 

' ... 
rIO • 
1' .. ' 
p ... 

1'" • 

' .. " 
1',. " 
," " 

P,. " 
p .. '. 
Pot •• 

POI " 
P" •• 
P .. ot 

' .. 
Pot .. 

NC .. 

Ne .. 

(Top View) 
(FP-BO) 

~I~:: ~:t , ,e 
u 0, 

, 0, I'D, 
H 0, 

U o. 
" Ne 
.. Ne 
OJ A. 

" A, 

• A, 

.. A. 

" A, 

• BLOCK DIAGRAM 'Contact Hitachi Sales Office 

1306 

V(C ___ ' 

vu---
Vu ___ ' 

P,e>lTlnl 
P"Houl1! 
Pu(SClK) 
PulRx, 
P,.lhl 

PnHout21 

P,.lToutJI 
P,,(Tclkl 

P,o(iJRJ., -
Ps,11Rill1 
P"fMR) 
Pu(~rTl 

' .. 
'" 
'" '''-

'. 
'" 
'" '" 
'" '" 
'" 
'" 

~HITACHI 

'0 
w< 
R:W 
0' 

D. 
0, 

0, 

0, 

0, 

0, 
0, 

0, 

A, 

A, 

A, 

A, 

A, 

A, 

A, 

A, 

A, 

A" 
A .. 

A .. 

Au 

A .. 

A" 



HD6303X, HD63A03X, HD63B03X 

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value Unit 

Supply Voltage Vee -0.3 - + 7.0 V 

Input Voltage Vin -0.3 - Vee +0.3 V 

Operating Temperature Topr -40 to +85 °C 

Storage Temperature Tstg -55 to +150 °C 

(NOTE) This product has protection circuits in input terminal from high static electricity voltage and high electric field. 

WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO + 85°C 

(J VERSION) 

But be careful not to apply overvoltage more than maximum ratings to these high input impedance protection circuits. To 
assure the normal operation, we recommend Vin• Voul: Vss :.S (Vin or Vouu :S Vee. 

• ELECTRICAL CHARACTERISTICS 

• DC CHARACTERISTICS IVee. 5.0V±10%. Vss· OV. Ta = -40 to +85°C, unless otherwise noted.) 

Item Symbol Test Condition min 

RES.STBY Vee-0.5 

Input "High" Voltage EXTAL V IH VeexO•7 

Other Inputs 2.0 

Port 22 Pin 22 VIH 2.2 

Input "Low" Voltage All Inputs VIL -0.3 

Input "Low" Voltage All Inputs V IL -0.3 

Input Leakage Current NMI, RES, STBY, 
IIlnl Vln = 0.5-Vee-0.5V -MPo, MP.,Port 5 

Three State loff-state) Ao-A". 0 0-0,. RD. 
IITs" Vin = 0.5-Vee-0.5V -Leakage Current WR. R/W.Port 2.Port 6 

Output "High" Voltage All Outputs 
IOH=-200/l.A 2.4 

VOH 
IOH =-10/l.A Vee-O.7 

Output "Low" Voltage All Outputs VOL IOL ":1.6mA -
Darlington Drive 

Ports 2. 6 -loH Vout= 1.5V 1.0 Current 

I nput Capacitance All Inputs Cln 
Vln = OV. f = lMHz. 
Ta = 25°C -

Standby Current Non Operation ISTB -
Sleeping If = lMHz**) -

IsLP Sleeping If = ·1.5MHz**) -
Current Dissipation* 

Sleeping If = 2MHz**) -
Operating If - lMHz**) -

lee Operating If = 1.5MHz**) -
Operating If = 2MHz**) -

RAM Standby Voltage V RAM 2.0 

·VIH min· VCC-1.OV. VIL max a C.BV • All output terminals are at no load . 

•• Current Dislipation of tha operating or sleaping condition is proportional to the operating frequency. So the typo or max. 
values about Current DiSSipations at x MHz operation are decided according to the following formula: 

typo value (f -" MHz) - typo value If - 1 MHz) • " 
max. value (f = x MHz) • max. value (f == 1MHz) x x 

(both the sleeping and operating) 

~HITACHI 

typ max Unit 

-
- Vee V 

+0.3 -
- V 

- 0.8 V 

- 0.8 V 

- 1.0 /l.A 

- 1.0 /l.A 

- - V 

- - V 

- 0.4 V 

- 10.0 mA 

- 12.5 pF 

3.0 15.0 /l.A 
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3.0 6.0 mA 

7.0 10.0 mA 

10.5 15.0 mA 

14.0 20.0 mA 

- - V 
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WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO + 85°C 

(J VERSION) 

HD6303X, HD63A03X, HD63B03X 

.• AC CHARACTERISTICS (Vcc·S.OV:l:10%.Vss.OV. Ta = -40 to +85°C,unlessotherwlsenoted.) 

BUS TIMING 

Test HD6303X HD63A03X HD63B03X 
Item Symbol Condition min typ max min typ max min typ max 

Cycle Time tcye 1 - 10 0.666 - 10 0.5 .. - 10 

Enable Rise Time tE, - - 25 - -. 25 - - 25 

linable Fall Time tEl - - 25 - - 25 - - 25 

Enable Pulse Width "High" Level' PWEH 450 - - 300 - - 220 - -
Enable Pulse Width "Low" Level' PWEL 450 - - 300 - - 220 - -
Address, R/WDelay Time' tAD - - 250 - - 190 - - 160 

Data Delay Time I Write tDDW - - 200 - - 160 - - 120 

Data Set-up Time I Read tDSR 80 - - 70 - - 70 - -
Address, R/WHold Time' tAH 

Fig. 1-13" 
80 - - 50 - - 35 - -

Data Hold Time 
I Write' tHW 80 - - 50 - - 40 - -
I Read tHR 0 - - 0 - - 0 - -

RD, WR Pulse Width' PWRW 450 - - 300 - - 220 - -
RD, WR Delay Time tRwD - - 40 - - 40 - - 40 

RD, WR Hold Time tHRW - - 30 - - 30 - - 25 

LIR Delay Time tDLR - - 200 - - 160 - - 120 

LIR Hold Time tHLR 10 - - 10 - - 10 - -
MR Set-up Time' tSMR 400 - - 280 - - 230 - -
MR Hold Time' tHMR Fig. 1-14* * - - 90 - - 40 - - 0 
E Clock Pulse Width at MR PWEMR - - 9 - - 9 - - 9 

Processor Control Set·up Time tpcs 
Fig. 1-15* * 

200 - - 200 - - 200 - -1-20,1-24 

Processor Control Rise Time tpc, Fig. 1-14, - - 100 - - 100 - - 100 

Processor Control Fall Time tpCI 1-15* * - - 100 - - 100 - - 100 

BA Delay Time tBA Fig. 1-15* * - - 250 - - 190 - - 160 

Oscillator Stabilization Time tRC Fig. 1-24** 20 - - 20 - - 20 - -
Reset Pulse Width PWRST 3 - - 3 - - 3 - -
• The .. timings change in approximate proportion to teye. The figure. In thl. characteristics represent those when teye is minimum 

I-In the hlghllt.peed operetionl. 

* * Refer to Pages 472-476 

PERIPHERAL PORT TIMING 

Item Symbol Test HD6303X HD63A03X HD63B03X 
Condition min typ max min typ max min typ max 

Peripheral Data Ports 2, 5, 6 tpDSU Set·upTime Fig. 1-17* * 200 - - 200 - - 200 - -
Peripheral Data Ports 2, 5, 6 tpDH Fig. 1-17* * 200 - - 200 - - 200 - -Hold Time 

Delay Time (Enable .1 
Negative Transition to Ports 2, 6 tPWD Fig. 1-18* * - - 300 - - 300 - - 300 
Perlpherel Data Valid) 

* * Refer to Pages 472-476 
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HD6303X,HD63A03X,HD63B03X 

TIMER SCI TIMING 

Test HD6303X 
Item Symbol Condition min typ max 

Timer 1 Input Pulse Width tPWT Fig. 1-21"" 2.0 - -
Delay Time (Enable Positive 

tTOO 
Fig. 1-19"" - - 400 Transition to Timer Output) 1-20 

SCI Input l Async. Mode Fig. 1-21"" 1.0 - -
Clock Cycle 1 Clock Sync. 

t5cyc 
Fig. 1-16. 1-21"* 2.0 - -

SCI Transmit Data Delay 
tTXO - - 200 Time (Clock Sync. Mode) 

SCI Receive Data Set·up 
tSRX Fig. 1-16"" 290 - -Time (Clock Sync. Mode) 

SCI Receive Data Hold Time 
tHRX 100 - -(Clock Sync. Mode) 

SCI Input Clock Pulse Width tpWSCK 0.4 - 0.6 

Timer 2 Input Clock Cycle ttcvc 2.0 - -
Timer 2 Input Clock Pulse 

tPWTCK 200 - -Width Fig. 1-21"" 

Timer 1-2. SCI Input Clock 
tCKr - - 100 Rise Time 

Timer 1-2, SCI Input Clock 
tCKf - - 100 Fall Time 

""Refer to Pages 472-476 
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HD63A03X 

min ~ max 

2.0 - -
- - 400 

1.0 - -
2.0 - -
- - 200 

290 - -

100 - -

0.4 - 0.6 

2.0 - -

200 - -

- - 100 

- - 100 

WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO + 85°C 

(J VERSION) 

HD63B03X 

typ 
Unit 

min max 

2.0 - - tcvc 

- - 400 ns 

1.0 - - t"yc 

2.0 - - tcyc 

- - 200 ns 

290 - - ns 

100 - - ns 

0.4 - 0.6 tsCYC 

2.0- - - tCyc 

200 - - ns 

- - 100 ns 

- - 100 ns 
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WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO + 85°C 

(J VERSION) 

The HD6303Y is a CMOS 8-bit single-chip microprocessing unit 
which conlains a CPU compatible with the CMOS 8-bit microcom­
puter HD630\V, 256 bytes of RAM, 24 parallel 110 pins, Serial 
Communication Interface <SCI) and two timers. 

• FEATURES 
.. Instruction Set Compatible with the HD6301 V 1 
• 256 Bvtes of RAM 
• 24 Parallel 1/0 Pins 
• Parallel Handshake Interface (Port 61 
• Darlington Transistor Drive IPort 2, 61 
• 16-Bit Programmable Timer 

Input Capture Register~ x 1 
Free Running Counter X 1 
Output Compare Register X 2 

• 8-Bit Reloadable Timer 
Extemal Event Counter 
Square Wave Generation 

• . Serial Communication Interface ISCII 
Asynchronous Mode (8 Transmit Formats, Hardware Parityl 
Clocked Synchronous Mode 

• Memory Ready 
3 Kinds of Memory Ready 

• Halt 
• Error Detection 

(Address Error, 'Op-code Errorl 
• Interrupt - External 3, Internal 7 
• Maximum 66k Bytes Address Space 
• Low Power Dissipation Mode 

Sleep Mode 
Standby Mode (Hardware Standby, Software Standbyl' 

• Minimum Instruction Execution Time - 0.5j1.s (f = 2MHzI 
• Wide Range of Operation 

V cc= 3 to 6.5V (f= 0.1 to 0.5MHzl 

{ 
f=0.110 1.0MHz: HD6301YO '} 

Vcc=6V±10% l:Kl ~~:~~~~:~g:~gj~g 
f - 0.1 to 3.DMHz : HD63CDI YO 

• GENERIC PART NUMBER 

HD6303YPJ, HD63A03YPJ, HD63B03YPJ, HD63C03YPJ 

HD6303YCPJ,HD63A03YCPJ,HD63B03YCPJ,HD63C03YCPJ 

HD6303Y, HD63A03Y, 
HD63B03Y, HD63C03Y 

HD6303YPJ, HD63A03YPJ, 
HD63B03YPJ,HD63C03YPJ 

(DP-64SI 

HD6303YCPJ, HD63A03YCPJ, 
HD63B03YCPJ,HD63C03YCPJ 

(CP-68) 

HD6303YFO, HD63A03YFo, 
HD63B03YFo,HD63C03YFo 

(FP-64) 

'Contact Hitachi Sales Office 

~HITACHI 
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HD6303Y, HD63A03Y, HD63B03Y, HD63C03Y 

• HD6303YPJ, HD63A03YPJ, 
HD63B03YPJ,HD63C03YPJ 
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• HD6303YCPJ, HD63A03YCPJ, 
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*Contact Hitachi Sales Office 
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WIDE TEMPERATURE 
SPECIFICATIONS 
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(J VERSION) 

• BLOCK DIAGRAM 
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HD6303~HD63A03~HD63B03~HD63C03Y WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO + 85°C 

(J VERSION) 

1.2 HD6303Y, HD63A03Y, HD63B03Y, Electrical Characteristics 

Absolute Maximum Ratings 

Item Symbol Value Unit 

Supply voltage Vee -0.3 to +7.0 V 

Input voltage Von -0.3 to Vee+0.3 V 

Operating temperature Top' -40 to +85 ·C 

Storage temperature Tst. -55 to +150 ·C 

NQte: This product has protection circuits in input terminal from high statLc electricity voltage and high electric field. 
But be careful not to apply overvoltage more than maximum ratings to these high input impedance protection circuits. To assure the 
normal operation. we recommend Vln. V,,~,: V.,~s. (V"' or VOy ,) ;aVec_ 

Electrical Characteristics 

DC Characteristics 
(Vee = 5.0V ± 10%, f= 0.1 to 3.0 MHz, Vss = 0 V, Ta = -40 to + 85°C, unless otherwise noted) 

Item Symbol Min Typ Max Unit Test Condition 
Input high voltage RES, STBY V,H Vee-0.5 Vee+0.3 V 

EXTAL Vee x O.7 Vee+0.3 V 

Other inputs 2.1 Vee+0.3 V 

Input low voltage All other inputs V,l -0.3 08/0.63 V 

Input leakage current RES, NMI, STBY, lion 1 1.0 "A V;n=0.5 to Vee-O.5 V 
MPO, MPl 

Three state Ao-A15,Do-D7,RD 
leakage current WR,R/W,Ports 2,5,6 

IITsd 1.0 "A V;n=0.5 to Vee-O.5 V 

Output high voltage 
All outputs VOH 2.4 V IOH- -200 "A 

Vee-0.7 V IOH=-lO "A 
Output low voltage All outputs VOL 0.4 V IOl-1.6 mA 

Darlington drive Ports 2, 6 -IOH 1.0 10.0 rnA Vout=1.5V 
current 

Input capacitance All other Inputs Cin 12.5 pF V;n=OV, 1=1 MHz 
Ta=25'C 

Standby current Not operating ISTB 3.0 15.0 "A 

Current dissipationl ISlP 1.5 3.0 mA Sleeping (1=1 MHz2) 

2.3 4.5 rnA Sleeping (1=1.5 MHzZ) 

3.0 6.0 mA Sleeping (1=2 MHzZ) 

4.5 9.0 mA Sleeping (f=3MHz2) 

lee 7.0 10.0 rnA Operating (1= 1 MHzZ) 

10.5 15.0 mA Operating (1=1.5MHzZ) 

14.0 20.0 mA Operating (1=2 MHz2) 

21.0 30.0 mA Operating (f=3MHz2) 

RAM standby vollage V.AM 2.0 V 

Notes; 

1 V'H min=V« -l.OV, VII max;;;.O.8V (All output terminals are at no load.) 
2. Current dISsipation of the operating or sleeping condition IS proportIonal to the operatmg frequency. So the tyPo or mal(. values about 

current diSsipations at )( MHz operation are decided accordmg to the followmg formula: 
typ. value ('= x MHz) =typ. value (f = 1 MHz) X)( 
max. value (f=xMHz) =max. value (f=1 MHz)xx 

(both the sleeping and operatIng) 

3. In case of SCLK Input. V.l = O.6V (- 20°C .-. DOC) 

~HITACHI 
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WIDE TEMPERATURE HD6303Y, HD63A03Y, HD63B03Y, HD63C03Y 
SPECIFICATIONS 
-40°C TO + 85°C 

(J VERSION) 

AC Characteristics 
(Vee = 5.0V ±10%, 1=0.1 to 3.0 MHz, Vss=O V, Ta=-40 to +85°C, unless otherwise noted) 

Bus Timing 

H06303Y H063A03Y H063B03Y H063C03Y 

Item S,mbol Min Typ Max Min TJ'P Max Min Typ Max - Typ - Unit 
Test 
Condition 

Cycle time tcyc 10 0.666 10 0.5 10 0.333 10 .s Fig. 1-15* 

Enable rise time IE. 25 25 25 20 ns 

EnabJe fall time IE! 25 25 25 20 ns 

Enable pulse width high le .... el l PWEH 450 300 220 140 ns 

Enable pulse width low level I PWEL 450 300 220 140 ns 

Address, R/W delay timel tAD 250 190 160 120 ns 

Data delay time (Write) toow 200 160 120 100 ns 

Data set·up time (Read) tOSR 80 70 60 50 ns 

Address. R/W hold tlmel tAH 80 50 40 20 ns 

Data hold time (Write) 1 tHW 70 50 40 20 ns 

IRead) tHR 0 ns 

RD, WR pulse widthl PWRW 450 300 220 140 ns 

ffD, WR delay time tRWO 40 40 40 40 ns 

, RD. WR hold time tHRW 20 20 20 20 nS 

DR delay time IOLR 200 160 120 80 ns 

DR hold tln'le tHLR 5 5 ns 

.Peripheral read access time I tAce laO ns 

MR set·up time! tSMR 400 280 230 170 ns Fig. 1-16' 

MR hold time l tHMR 100 70 50 25 ns 

E clock pulse width at MR PWEMR 9 .s 

Processor control set-up time tpcs 200 200 200 100 ns 
FigS. 1-17, 

1-27. 1-28' 

Processor control rise time tPCr 100 100 100 50 ns Figs.I-16. 
1-17' 

Processor cl)ntrol fall time tpCI 100 100 100 50 ns 

SA delay time tSA 250 190 160 120 ns Fig. 1-17' 

Oscillator stabilization time tRe 20 20 .20 20 ms Fig. 1-28' 

Reset pulse width PWRST tcyc 

Note: 1. These timings change in approximate proportion to leye. Tne figures in this characteristics represent those when teye IS minimum (=in 
the highest speed operation). 

'Refer to Pages 618-621 

~HITACHI 
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HD6303~HD63A03~HD63B03~HD63C03Y WIDE TEMPERATURE 
SPECIFICATIONS 
-40°C TO +85°C 

(J VERSION) 

Peripheral Port Timing 

H06303Y HD63A03Y HD63B03Y 

Test 
Item Symbol Min Typ Max Min Typ Max Min Typ Max Unit Condition 

Peripheral data (Ports 2, 5, 
tpOSU 200 200 200 ns Fig, 1-19' set-up time 6) 

Peripheral data (Ports 2, 5, 
tpOH 200 200 200 ns hold time 6) 

Delay time (From (Ports 2, 5, 
tpwo 300 300 enable fall edge to 6 7) 300 ns Fig, 1-20' 

peripheral output) , 

Input strobe pulse 
tpWIS 200 200 200 ns Fig, 1-35' width 

Input data hold (Port 6) tlH 150 150 150 ns time 

I~put data set-up (Port 6) 
time tiS 100 100 100 ns 

Output strobe 
tOSOl 200 200 200 ns Fig.I-25' time 

toS02 

'Refer to Pages 618-621 

Timer, SCI Timing 

HD6303Y HD63A03Y HD63B03Y 

-------
S""bol Min Max Min Typ Mal Min Typ Mal Unit 

Test 
Item Typ 

Condition 

Timer 1 input pulse width tPWT 2.0 2.0 2.0 !eye Fig.I-23' 

Delay time (enable positive 
tTOO 400 400 400 ns 

Figs. 1~21. 
tranSition to timer output) '1-?_2_' __ 

SClmput 
~A5ync:. mode) lStye 1.0 1.0 1.0 !eye Fig. 1-23' 

clock cycle (Clock sync.) 2.0 2.0 2.0 teye Fig. I-IS' 

SCI transmit data delay 
tTXO 240 240 240 ns Fig.I-1S' 

time (Clock sync. mode) 

SCI receive data set-up 
tSRX 260 260 260 ns time (Clock sync. mode) 

SCI receive data hold time 
IHRX 100 100 100 ns (Clock sync. mOde) 

SCI input clock pulse Width tPWSCK 0.4 0.6 0.4 0.6 0.4 0.6 tSeye Fig. 1-23' 

Timer 2 mput clock cycle ttcvc 2.0 2.0 2.0 !eye 

Timer 2 mput clock pulse Width IPWTCX 200 200 200 ns 

Timer 1 • 2, SCI Input clock 
leK, 100 nse time 100 100 ns 

Timer 1 • 2, SCI input clock 
leKI 100 fall time 100 100 ns 

'Refer to Pages 618-621 
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